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This study focused on how task repetition and noticing influence proceduralization of linguistic 
knowledge. The participants performed two narrative tasks once a week. All participants received 
the same picture stories for the first task. At the second task, the Repetition group had the same 
picture story as the first task whereas the No-Repetition group had a different picture story from the 
first task. The Noticing group had time to notice their own errors after the first task whereas the 
No-Noticing group did not. One week after training session 4, two posttests were administered: 
posttest 1 with completely new pictures and posttest 2 with the same pictures as the pretest 
conducted in Session 1. Five groups participated in the present study: group 1 (repetition with 
noticing, N = 14), group 2 (repetition with no-noticing, N = 14), group 3 (no-repetition with 
noticing, N = 14), group 4 (no-repetition with no-noticing, N = 15), and group 5 (no sessions for 
practicing, N = 16). The results indicated that group 1, who received the combination of repetition 
and noticing, improved in fluency and accuracy in both posttests and also produced more fluency in 
the same task and more accuracy in a new task at the posttests compared to other groups. 
Furthermore, it was evident that giving either repetition or noticing was more effective than giving 
neither, and practicing narrative tasks in the sessions was more effective than no practice. There are 
two implications for the efficient facilitation of proceduralization: the importance of output practice 
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1.  Introduction 
 
“‘Practice makes perfect’ applies [to language learning] as it does with other skills” (Ellis, 
2007, p. 32). Johnson (1996), the proposer of Skill-Acquisition Theory, similarly noted that 
cognitive theories of language acquisition emphasize the need for learners to practice language in 
the context of ‘real-operating conditions,’ i.e., in the same conditions that apply in real-life 
situations of communication where the primary focus is on message conveyance. Therefore, the 
importance of the use of tasks for practice has been addressed and stressed in the field of teaching 
English, as is manifest in teaching approaches such as Task-based Language Teaching (Ellis, 2003) 
and Task-based Teaching (Willis & Willis, 2007). Such attention to tasks has been increasing in 
recent years, with many extensive studies on the relationship between tasks and language learning 
having been conducted in the field of second language (L2) acquisition (e.g., Bygate, Skehan, & 
Swain, 2001; Doughty & Williams, 1998; Ellis, 2003; Nunan, 2004; Van den Branden, 2006; Willis 
& Willis, 2007). In particular, the effectiveness for L2 acquisition of encouraging learners to 
produce output has been supported by experimental findings. 
In English classes in Japan, students are often given opportunities to do output tasks, 
especially to repeat output tasks. For example, they are given a speaking task and do the task in 
pairs first, then change partners and do the same task again, repeating the task several times. When 
we observe how students are speaking, it seems that they become more familiar with, and confident 
in, performing the task by repeating the same/similar information to a succession of partners. 
Consequently, they seem to enjoy speaking and speak more and more. However, when students 
speak, they mainly focus on what they want to say, i.e., meaning, not on how they speak, i.e., form. 
Furthermore, the students tend simply to repeat the speaking task almost parrot-like (i.e. without 
much cognition or critical consciousness of how they are formulating their output) and not give 
feedback to each other. Therefore, the following question arises: 
 
Are students, who seem to enjoy speaking more and more through task repetition, actually 
speaking with increased fluency and accuracy? 
 
Although task repetition has been used in classrooms for several decades, few studies had 
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empirically investigated its effects. However, in recent years, several studies have started to focus 
on the effectiveness of task repetition and have indeed demonstrated its effectiveness in the second 
performance. For example, compared to the first performance, accuracy improved in some studies 
(Gass, Mackey, Fernandez, & Alvarez-Torres, 1999; Lynch & Maclean, 2001) while fluency 
improved in others (Ahmadian & Tavakoli, 2011; Bygate, 2001). A possible reason for this 
consistent improvement in the second performance may be that suggested by Bygate (1999): 
students are likely to focus initially on message content, then, subsequently, once the message 
content and the basic language needed to encode it have been established in the first performance, 
to switch their attention to the selection and monitoring of appropriate language in the second 
performance. Thus, these results may indicate that students switch from focusing on message 
content to focusing on language through task repetition. However, these studies do not show 
precisely what cognitive processes are at work to improve the second performance; that is, if “there 
is some change in the learner’s L2 knowledge representation” (R. Ellis, 2005, p. 27). In other words, 

















The effectiveness of task repetition 13 
 
2.  Proceduralization 
 
2.1  Knowledge and Competence 
There are two major dichotomies in the classification of what constitutes linguistic 
knowledge: declarative knowledge/procedural knowledge and explicit knowledge/implicit 
knowledge. Dekeyser (2009) explained them as follows: 
 
 
Declarative knowledge is knowledge THAT something is and can further be divided into 
semantic memory (knowledge of concepts, words, facts) and episodic memory (knowledge of 
events experienced). Procedural knowledge is knowledge HOW to do something, whether 
this involves psychomotor skills (knowing how to swim, ride a bicycle, or play tennis) or 
cognitive skills (knowing how to solve an equation, write a computer program, conjugate a 
verb, or read a text)….Explicit knowledge is knowledge that one is aware of, that one has 
conscious access to. As a result it can be verbalized, at least in principle; not everybody has 
the cognitive and linguistic wherewithal to articulate that knowledge clearly and completely. 
Implicit knowledge is outside awareness, and therefore cannot be verbalized, only inferred 
indirectly from behavior… (pp. 120-121). 
 
Paradis (2009), on the other hand, defined declarative knowledge as ‘knowledge’ and procedural 
knowledge as ‘competence’, arguing that, “Competence (“knowing-how”) is subserved by 
procedural memory, as opposed to knowledge (“knowing that”), which is subserved by declarative 
memory” (Preface, XI). In other words, explicit knowledge includes metalinguistic knowledge 
which is consciously controlled, and implicit knowledge refers to implicit linguistic competence 
which is used automatically. There are several features of explicit knowledge and implicit 
competence. First, explicit knowledge and implicit competence are distinct. Second, there is no 
direct link between explicit knowledge and implicit competence. Third, whereas learners can notice 
and pay attention to explicit knowledge, they cannot notice implicit competence. Last, inasmuch as 
explicit learning yields explicit knowledge, and incidental acquisition yields implicit competence, 
explicit learning does not yield implicit competence.  
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     Table 1 schematizes these contrasts inherent in each dichotomy. 
 
Table 1.  
Summary of the Contrasts of Dichotomies in Linguistic Knowledge  
competence (“knowing-how”)                  knowledge (“knowing that”)  
・defined as procedural knowledge       ・defined as declarative knowledge  
(knowledge HOW to do something)             (knowledge THAT something is) 
・subserved by procedural memory             ・subserved by declarative memory 
 
implicit knowledge  explicit knowledge 
・outside awareness  ・one is aware of, one has conscious access to 
・cannot be verbalized  ・can be verbalized   
・only inferred indirectly from behavior 
・refers to implicit linguistic competence  ・includes metalinguistic knowledge which is 
which is used automatically  consciously controlled 
・learners cannot notice  ・learners can only notice and pay attention to 
・yielded by incidental acquisition, not by ・yielded by explicit learning  
explicit learning 
 
However, such divisions do not mean that explicit knowledge does not have any role to play 
in building up implicit competence because L2 learners may gradually shift from the almost 
exclusive use of metalinguistic knowledge to more extensive use of implicit linguistic competence. 
According to Lyster (2004), learners benefit from explicit instruction because it provides 
opportunities for more target-like declarative knowledge, and communicatively rich language 
activities facilitate the learners’ incidental acquisition of the corresponding implicit competence by 
proceduralizing their knowledge. Paradis (2009) similarly argued that:   
  
…metalinguistic knowledge is not only necessary to consciously learn a language; it may also 
help to incidentally acquire it, if only indirectly, by focusing attention on items that need to be 
practiced    even though what is focused upon is not what is internalized. Metalinguistic 
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knowledge also allows learners to monitor the output of linguistic competence and thus 
increase their production of correct forms, the frequency of which may eventually (though 
indirectly) establish the implicit procedures that will sustain their automatic use. (p. 97).  
 
In other words, explicit knowledge yielded by explicit instruction influences implicit language 
competence indirectly. The key is repeated use of the utterances containing the form which has been 
consciously created by using explicit knowledge. N. Ellis (2005) also highlighted that, when the 
consciously created utterances are subsequently used, implicit learning and proceduralization of the 
utterances are promoted; it is because the subsequent usage of the utterances implicitly abstracts 
statistical probabilities of the frequency of occurrence of underlying structures, thereby building 
weighted connections in a neural network system.  
 
2.2  ACT-R and Proceduralization 
ACT-R (Adaptive Control of Theory-Rational) theory (Anderson & Lebiere, 1998; Anderson, 
Bothell, Byrne, Douglass, Lebiere, & Qin, 2004) is a skill-acquisition theory in cognitive 
psychology and defines language learning as one type of general cognitive learning. Figure 1, taken 
from Anderson et al. (2004, p. 1037), illustrates the basic architecture of ACT-R 5.0, and Anderson 
et al. (2004) explained it as follows: 
 
It consists of a set of modules, each devoted to processing a different kind of information. 
Figure 1 contains some of the modules in the system: a visual module for identifying objects 
in the visual field, a manual module for controlling the hands, a declarative module for 
retrieving information from memory, and a goal module for keeping track of current goals 
and intentions. Coordination in the behavior of these modules is achieved through a central 
production system. This central production system is not sensitive to most of the activity of 
these modules but rather can only respond to a limited amount of information that is 
deposited in the buffers of these modules. For instance, people are not aware of all the 
information in the visual field but only the object they are currently attending to. Similarly, 
people are not aware of all the information in long-term memory but only the fact currently 
retrieved. Thus, Figure 1 illustrates the buffers of each module passing information back and 
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forth to the central production system. The core production system can recognize patterns in 
these buffers and make changes to these buffers, as, for instance, when it makes a request to 
perform an action in the manual buffer. (p. 1037). 
 
 
Figure 1. The organization of information in ACT-R 5.0. 
 
Applying the theory more specifically to L2 acquisition, Miyasako (2012) explained how 
information is used to produce a sentence in ACT-R as follows: 
…learners are given explicit knowledge for the construction, i.e., the grammar rule or 
exemplars. This knowledge allows them to use the passive construction as in The window was 
broken yesterday. When a learner, who has no difficulty in appropriately using to be and the 
past participles of transitive verbs, wants to use the passive construction as it is in the 
sentence, his or her processing of the construction is accounted for as: (a) the first goal for 
retrieving the grammar rule is taken from the intentional module into the goal buffer; (b) the 
goal is executed in the production system; (c) the grammar rule is retrieved from the 
declarative module into the retrieval buffer; (d) the second goal for executing the grammar 
rule is taken from the intentional module into the goal buffer; (e) the goal is executed in the 
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production system; (f) was broken is taken from the declarative module into the retrieval 
buffer; (g) the third goal for using was broken in the sentence is taken from the intentional 
module into the goal buffer; (h) this goal is executed in the production system; and (i) was 
broken is used in the sentence. (pp. 5-6). 
 
Accordingly, the learning of ACT-R develops through three stages: declarative, procedural, 
and automatic. The first stage is where explicit knowledge of the skill or cognitive act (i.e., 
knowledge) is acquired; in the second stage, the skill or cognitive act is repeatedly used or 
performed with that explicit knowledge so that implicit knowledge of how to use the skill or act (i.e., 
competence) is stored and develops; and, in the third stage, the skill or cognitive act continues to be 
used or performed until it is automatized and performed speedily and flawlessly. Procedural 
knowledge is necessary for language use; therefore, the second stage, of storing and developing 
implicit knowledge of how to use the skill or cognitive act, is thought to be an indispensable 
process for language learning. In ACT-R, this process is called ‘proceduralization’, whereby can 
occur both the construction of new production rules (steps of cognition and the basic form of ‘goal 
condition + chunk retrieval ➡ goal transformation’) and the combining smaller production rules 
into larger ones. 
Procedural knowledge is composed of production rules and formed through the process of 
production compilation. For creating a production rule, the following process is required: first, 
learners find and experience the connection between a linguistic form and its meaning/function in 
an exemplar as an instance of the connection; then, they repeatedly experience the connection 
through more exemplars; and, finally, they generalize the connection as an abstract rule and learn it 
as such. Tasks can become a way to help learners experience the connections between linguistic 
forms and their meanings/functions in individual exemplars and then experience those connections 
repeatedly through more exemplars. Therefore, tasks have the potential to be effective in facilitating 
proceduralization of L2 knowledge, as Johnson (1996) insisted.  
 
2.3  Fluency and Accuracy 
Many language learners seek to achieve native-like speaking ability as a general goal. This 
goal is concerned with improving three aspects of performance: fluency, accuracy, and complexity 
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(Skehan, 1996). To help achieve the former two of these goals, according to the ACT-R, it is 
necessary that each skill or cognitive act for language learning is repeatedly used or performed with 
the explicit knowledge stored in the declarative module and continues to be used or performed until 
it is automatized and performed speedily and flawlessly. In other words, the degree of language 
learning can be mainly measured by how fluently and accurately learners perform/use language, i.e., 
fluency and accuracy. Therefore, fluency and accuracy were focused on in the present study. 
Skehan (1996, p. 22) identified fluency and accuracy as follows: 
fluency: concerns the learner’s capacity to produce language in real time without undue pausing or 
hesitation.  
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3.  Tasks 
 
The previous section described how, in creating a production rule that consists of procedural 
knowledge, first, learners find and experience the connection between a linguistic form and its 
meaning/function in an exemplar as an instance of the connection; then, they repeatedly experience 
the connection through more exemplars. In other words, to develop procedural knowledge, learners 
need to do a language activity where they use language and experience the connection between a 
linguistic form and its meaning/function.  
There are two main types of language activities: analytical and holistic (Samuda & Bygate, 
2008). Analytical language activities require learners to focus their attention on a pre-selected 
language item or items, as in a drill without attention to meaning. In contrast, holistic language 
activities require learners to use their knowledge of the various sub-areas of language and to make 
meanings. Samuda and Bygate (2008) highlighted the difference between these two activities as 
follows and pointed out that holistic language activities can play a significant role in L2 learning, 
teaching and testing: 
 
Holistic activities contrast with analytical activities, in which phonology, grammar, 
vocabulary and discourse are each taught and studied separately, and not used together. 
Analytical activities are designed to reduce the number of aspects of language which the 
learners have to attend to, so they can concentrate more narrowly on a selected target feature, 
as in a pronunciation exercise focusing on a selected phonological contrast, for example. 
Holistic activities involve the learner in dealing with the different aspects of language 
together, in the way language is normally used. (p. 7). 
 
One kind of holistic language activity is doing tasks (Samuda & Bygate, 2008). In L2 
acquisition research, “tasks have been widely used as vehicles to elicit language production, 
interaction, negotiation of meaning, processing of input and focus on form, all of which are 
believed to foster second language acquisition” (Van den Branden, 2006, p. 1). Furthermore, 
different from linguistic syllabi where the basic units of analysis are elements of the linguistic 
system, in task-based syllabi, tasks are taken as the basic units for the design of educational activity 
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rather than any specific linguistic item (Van den Branden, 2006).  
 
3.1  Definitions of a Task 
     Almost anything related to pedagogical activity can now be called a ‘task’ even though 
various definitions of task have been offered and differ quite widely. Referring to Van den Braden 
(2006), such diverse definitions of a task can be grouped into two types: tasks as language learning 
goals and tasks as an educational activity, as illustrated in Table 2 below.  
 
Table 2.  
Summary of Definitions of a Task 
Definitions of tasks as language learning goals 
・ “… a piece of work undertaken for oneself or for others, freely or for some reward. Thus, examples of 
tasks include painting a fence, dressing a child,….In other words, by ‘task’ is meant the hundred and one 
things people do in everyday life, at work, at play, and in between.” (Long, 1985, p. 89).  
・“... a piece of work or activity, usually with a specified objective, undertaken as part of an educational 
course, at work, or used to elicit data for research.” (Crookes, 1986, p. 1).  
・“A task is essentially goal-oriented: it requires the group, or pair, to achieve an objective that is usually 
expressed by an observable result, such as brief notes or lists, a rearrangement of jumbled items, a 
drawing, a spoken summary. This result should be attainable only by interaction between participants: so 
within the definition of the task you often find instructions such as ‘reach a consensus,’ or ‘find out 
everyone’s opinion’.” (Ur, 1996, pp. 123-124). 
・“A task is an activity which requires learners to use language, with emphasis on meaning, to attain an 
objective.” (Bygate et al., 2001, p.11). 
 
Definitions of tasks as an educational activity 
・“… an activity or action which is carried out as the result of processing or understanding language (i.e., as a 
response). For example, drawing a map while listening to a tape, listening to an instruction and 
performing a command, may be referred to as tasks. Tasks may or may not involve the production of 
language. A task usually requires the teacher to specify what will be regarded as successful completion of 
the task. The use of a variety of different tasks in language teaching is said to make language teaching 
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more communicative ... since it provides a purpose for a classroom activity which goes beyond the 
practice of language for its own sake.” (Richards, Platt & Weber, 1985, p. 289).       
・“... any structural language learning endeavor which has a particular objective, appropriate content, a 
specified working procedure, and a range of outcomes for those who undertake the task. Task is therefore 
assumed to refer to a range of workplans which have the overall purpose of facilitating language learning
－from the simple and brief exercise type to more complex and lengthy activities such as group 
problem-solving simulations and decision making.” (Breen, 1987, p. 23).  
・“One of a set of differentiated, sequenceable problem-posing activities involving learners and teachers in 
some joint selection from a range of varied cognitive and communicative procedures applied to existing 
and new knowledge in the collective exploration and pursuance of foreseen or emergent goals within a 
social milieu.” (Candlin, 1987, p. 10).  
・“... instructional questions which ask, demand or even invite learners (or teachers) to perform operations in 
input data. The data itself may be provided by teaching material or teachers or learners. I shall term this 
limited set of tasks instructional tasks.” (Wright, 1987, p. 48).  
・“… the communicative task as a piece of classroom work which involves learners in comprehending, 
manipulating, producing or interacting in the target language while their attention is principally focused 
on meaning rather than form.” (Nunan, 1989, p. 10). 
・“… tasks are always activities where the target language is used by the learner for a communicative purpose 
(goal) in order to achieve an outcome.” (Willis, 1996, p. 23). 
・“… a task is an activity in which: 
  －meaning is primary; 
  －there is some communication problem to solve; 
  －there is some sort of relationship to comparable real-world activities; 
  －task completion has some priority; 
－the assessment of the task is in terms of outcome.” (Skehan, 1998, p. 95). 
・“A task is (1) a classroom activity or exercise that has (a) an objective attainable only by the interaction 
among participants, (b) a mechanism for structuring and sequencing interaction, and (c) a focus on 
meaning exchange; (2) a language learning endeavor that requires learners to comprehend, manipulate, 
and/or produce the target language as they perform some set of workplans.” (Lee, 2000, p.32). 
・“A task is a workplan that requires learners to process language pragmatically in order to achieve an 
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outcome that can be evaluated in terms of whether the correct or appropriate prepositional content has 
been conveyed. To this end, it requires them to give primary attention to meaning and to make use of 
their own linguistic resources, although the design of the task may predispose them to choose particular 
forms. A task is intended to result in language use that bears a resemblance, direct or indirect, to the way 
language is used in the real world. Like other language activities, a task can engage productive or 
receptive, and oral or written skills, and also various cognitive processes.” (Ellis, 2003, p. 16). 
・“The features of a task … can be summarized as follows: 
1. It involves holistic language use.  
2. It requires a meaningful target outcome or outcomes.  
3. It necessarily involves some individual and group processes.  
4. It depends on there being some input material.  
5. It is made up of different phases.  
6. It is important for teachers－and at some point the learners－to know what is being targeted in the 
language learning purpose.  
7. The conditions under which it is implemented impact on process and outcome and can be 
manipulated and variously exploited.  
8. It can be used for different pedagogic purposes at different stages of learning.” 
(Samuda & Bygate, 2008, p. 16). 
 
 
Van den Braden (2006, pp. 3-4) also stressed that, “even though the goal that the learner aims 
to achieve need not be linguistic (e.g. painting a fence), the task necessitates language use for its 
performance. In other words, painting a fence becomes a language task if it cannot be performed 
without some use of language (e.g. understanding instructions given by a partner, reading the 
instructions on the paint pot)”. In other words, although ‘tasks’ have different definitions and can be 
categorized into two broad types, it seems indisputable that tasks are useful, if not crucial, for 
language teaching. 
 
3.2  Using Tasks in Language Teaching 
Ellis (2003) categorized two ways of using tasks in language teaching. One is task-supported 
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language teaching (TSLT). In TSLT, tasks are seen as a way of providing communicative practice 
for language items that have been introduced in a more traditional way, and they constitute a 
necessary, though not entirely sufficient, basis for a language curriculum. Although PPP (present — 
practice — produce) seems to belong to TSLT, it would be wrong to characterize TSLT exclusively 
in terms of PPP, for TSLT can take other forms such as revised PPP (Ellis, 2003). The changed 
sequence in PPP, production — presentation — practice (Brumfit, 1979), and the TBL framework, 
pre-task — task cycle — language focus (Willis, 1996), are included. Another way of using tasks in 
language teaching is task-based language teaching (TBLT). In TBLT, tasks are conceived of as a 
means of enabling learners to learn a language by experiencing how it is used in communication, 
and, as such, they are necessary and sufficient for learning. Therefore, tasks provide the basis for an 
entire language curriculum. It is also generally accepted that learners acquire language through 
communication, so they should be provided with opportunities to experience how language is used 
in communication.  
“A key pedagogical issue is how a task can be fitted into a cycle of teaching” (Ellis, 2003, p. 
33), so the question is raised “how tasks for the second language classroom should be designed, 
sequenced and organized in order to facilitate second language learning” (Van den Braden, 2006, p. 
5). Thus, it is necessary for teachers to choose which of TSLT or TBLT they use in their classes, 
making the best decision based on learning context, learners’ proficiency, target forms and so on. 
On the other hand, no matter which approach is selected, the meaningful use of language in tasks by 
learners can be almost guaranteed, which will necessarily imply the establishment of relevant 
connections between a form and its meaning/function. Consequently, the learners will manipulate, 
and thus pay at least some (conscious or unconscious) attention to form, and language acquisition 
will be fostered.    
However, the fact is that tasks are merely workplans for mental activity. By using tasks, 
teachers can ask, demand or invite learners to do meaningful operations with language and 
meanwhile pay attention to particular forms, but they cannot force the learners into anything. The 
gap between the ‘task as workplan’ and the actual ‘task in process’ (Breen, 1987), or between ‘what 
teachers expect learners to do’ and ‘what the learners actually do’, can be wide. Furthermore, 
learners have limited capacity in what they pay attention to and so they tend to focus on the content 
of their speech during task performance. This argument has been supported by the findings of 
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Swain (1985) that learners in a language immersion program in Canada had failed to acquire full 
grammatical and sociolinguistic competence even after years of content-based instruction, of Lyster 
(1998) and Ellis and Sheen (2006) that learners who had received recasts adjudged it a part of 
negotiation of meaning rather than feedback on erroneous forms, and of Williams (1999) that 
among 268 LREs yielded from 65 hours of taped dialogue in tasks and exercises (role plays, 
correcting homework in pairs, grammar activities and free conversation), around 80 % of LREs 
learners produced were lexically oriented. Even when given a specific instruction to pay attention to 
forms before speaking, learners still tend to attend more to meaning (Crookes, 1989; Foster & 
Skehan, 1996). Therefore, it is possible that learners will not promote their language learning much 
simply by doing a task.  
The importance of attending to the connection between forms and their meanings/functions 
has been proposed by VanPatten, Williams and Rott (2004). They stated that Form-Meaning 
Connections (FMCs) are identified as connections between an L2 form and its L2 meaning, and 
“[t]he establishment of FMCs is a fundamental aspect of both first and second language 
acquisition…[, and it] goes beyond lexical learning.” (p. 4). Batstone and Ellis (2009) also proposed 
‘The Awareness Principle’, directed at making learners aware of how a particular meaning is 
encoded by a particular grammatical form. Leung and Williams (2012) revealed evidence of 
implicit learning of grammatical FMCs, but learning was constrained by the nature of the meaning 
involved. In their study, although implicit learning of a FMC involving ‘animacy’ was 
demonstrated, such an effect was not obtained for ‘relative size’. Novel FMCs require the 
intervention of explicit learning processes in order to be acquired (Ellis, 1994), so some such 
approach must be given to help learners attend to FMCs and fill in the gap between ‘what teachers 
expect learners to do’ and ‘what the learners actually do’.  
 
3.3  Form-Focused Instruction Using Tasks  
Even when tasks are used as an educational activity or in TSLT, “tasks invite the learner to 
act primarily as language user, and not as a language learner” (Van den Braden, 2006, pp. 8-9). 
Consequently, learners may fail to notice that the teacher is trying to draw their attention to 
grammar and may fail to connect meaning to form. Therefore, it is necessary that teachers switch 
learners’ attention to form during task performance so as to incorporate form-focused instruction 
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into meaning-focused tasks. The key question is then “how learners can be guided to attend to a 
specific form-meaning mapping in the context of communication that simulates real-operating 
conditions” (Batstone & Ellis, 2009, p. 199).  
The answer to this question can be pedagogical interventions. Doughty and Williams (1998) 
also insisted that tasks should be manipulated in such a way as to enhance the probability that 
learners will pay attention to particular aspects of the language code in the context of a meaningful 
activity, because this is believed to strongly promote L2 acquisition. One typical example of an 
intervention and/or manipulation is the approach of focus-on-form (FonF) proposed by Long (1991), 
which “overtly draws students’ attention to linguistic elements as they arise incidentally in lessons 
whose overriding focus is on meaning or communication” (pp. 45-46). In fact, much of the recent 
literature on TBLT/TSLT explores how FonF can optimally be integrated into task-based classroom 
work and discusses whether this should be accomplished implicitly or explicitly, during task 
performance, before or after it, and so on. It has been then found that a temporary FonF can be 
achieved in a number of ways, such as when teachers respond to learner errors by recasts (Leeman, 
2003; Lyster & Ranta, 1997), when they draw learners’ attention to the usefulness of specific forms 
in the task they are performing by implicit focus and/or explicit language focus (Samuda, 2001), 
when they guide learners to inductively discover and construct an explicit rule to account for the 
form-meaning mapping by a consciousness-raising task (Ellis, 1991; Sharwood Smith, 1981), or 
when learners collaboratively try to solve some linguistic problem in order to complete a dictogloss 
task (Qin, 2008; Swain & Lapkin, 1998).  
On the plus side, many findings of FonF indicate leaners’ correct use of target forms in 
uptake to feedback, learners’ understanding rules of target forms and learners’ consciousness of 
target form through language-related episodes (LREs) and so forth. However, it is not clear if FonF 
is effective for improving learners’ fluency as well as accuracy after some time elapses following  
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4.  Noticing and Metalinguistic Knowledge   
 
4.1  Noticing 
FonF, suggesting the necessity of learners’ paying attention to linguistic elements while 
focusing on meaning or communication, also points out the importance of conscious ‘noticing’ of 
forms. The importance for acquisition of conscious ‘noticing’ of forms has also been stressed and 
formalized in the Noticing hypothesis (Schmidt, 1995). This hypothesis is based on the premise that 
“people learn about the things they attend to and do not learn much about the things they do not 
attend to” (Schmidt, 2001, p. 30). In other words, as Schmidt (2001) insisted, noticing is the first 
step in language building.  
However, noticing is just one of the three levels of awareness, the very first level of 
awareness. At this level, learners pay conscious attention to specific grammatical forms that arise in 
the input, and “the objects of attention and noticing are elements of the surface structure of 
utterances…instances of language, rather than any abstract rules or principles” (Schmidt, 2001, p. 
5). Therefore, even a feature that is highly frequent in the input may not be noticed if the learner’s 
current interlanguage does not contain a representation of the feature. This potential failing 
connotes a clear role for instruction in directing learners’ conscious attention to grammatical 
features that normally they would fail to notice. In other words, the specific grammatical feature 
which often lacks salience in more communicative contexts should be made explicit in the 
instructions so that the learners are able to notice it.  
Moving up the scale, Schmidt (2001) also identified ‘understanding’ as the second level of 
awareness, and ‘control’ as the third level of awareness. At the level of ‘understanding,’ learners 
need to recognize that a form which they have noticed encodes particular grammatical meaning(s) 
and develop a conscious representation of the form-meaning mapping. Therefore, some instruction 
is required to facilitate learners recognizing and developing the conscious representation of that 
mapping. Storch and Wigglesworth (2010) argued that high levels of engagement with feedback led 
to understanding the feedback, and understanding the feedback then led to an ability to retain it in 
the long term, as well as other affective factors, such as learners’ beliefs, attitude toward the form of 
feedback received, and their goals, influencing retention.  
At the level of ‘control’, learners need to make a controlled use of grammatical forms, for 
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example, by utilizing their explicit knowledge of the L2 grammar to edit their production for 
accuracy and appropriateness. Here some instruction is also required to facilitate learners using their 
explicit knowledge with control.  
In other words, different kinds of instructional activities should be given because learners 
need to have awareness facilitated at the different levels of noticing, understanding and control in 
tasks. Willis (1996), for example, proposed the task-based learning (TBL) framework, consisting of 
the three phases of pre-task, task cycle and language focus. In the pre-task phase, the teacher 
highlights useful words and phrases; in the task cycle phase, learners prepare to report to the whole 
class at the planning stage, and some groups present their report for others to comment on at the 
report stage; and, in the final phase, learners examine and discuss specific features of the sample 
task-recording transcript (of fluent English speakers doing the same tasks as the learners) at the 
analysis stage, and the teacher conducts practice of new words, phrases and patterns occurring in 
the data at the practice stage. 
 
4.2  Output Task and Metalinguistic Knowledge 
There are three key aspects of language acquisition: new knowledge, restructuring of old 
knowledge and the proceduralization of existing knowledge. Because learners are forced to pay 
attention to language forms while producing output, output can be crucial for the restructuring of 
old knowledge. Swain (1995) proposed in the Comprehensible Output Hypothesis that output has 
three functions, namely, noticing, hypothesis testing and metalinguistic awareness. Each of these 
functions in output can help enable the restructuring of old knowledge.    
Different from the type of ‘noticing’ proposed by Schmidt (1995), who focused on learners 
paying conscious attention to specific grammatical forms that arise in the input, Swain (1995) 
proposed ‘noticing’ which takes place in learners’ producing the target language. In Swain’s theory, 
in producing the target language, learners may notice a gap between what they want to say and what 
they can say, and, as a result, consciously recognize their linguistic deficiency. This noticing is a 
first step towards restructuring and refining existing L2 knowledge (Gass, 2003; Long, 1996); 
therefore, it is thought to be significant in L2 development. Ellis (2007) also emphasized the 
importance of noticing the gap, insisting that, “Much of the problem of SLA stems from transfer, 
from the automatized habits of the L1 being inappropriately applied to the L2. The first step of FFI 
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is…to ‘mind the gap’ and realize this” (p. 33).  
In the process of communicating with others, learners may formulate a hypothesis on a new 
form and test it with language. Thus, the feedback they receive while and/or after output may help 
them notice gaps between their production and the target language form. Swain (1998) suggested 
that when learners try to bridge the gap by making the necessary modifications, i.e., by creating 
modified output, they stretch their interlanguage to meet their communicative needs. Much of the 
research in the area of feedback has focused on learners’ modified output in response to 
implicit/explicit feedback and/or direct/indirect feedback from their interlocutors.  
Learners may also have metalinguistic awareness because they are forced to pay attention to 
language form while producing output. Dekeyser (2009) explained that there are three layers of 
metalinguistic knowledge, and one of them is metalinguistic “in the sense of language about 
language; this is the ability to verbalize, for which explicit knowledge is a necessary but not a 
sufficient condition” (p. 123). The effectiveness of using this layer of metalinguistic knowledge 
and/or information has been examined in various studies. As for feedback, for example, it was 
found that oral metalinguistic feedback produces correct uptake from learners more than elicitation, 
repetition, clarification requests, recasts or explicit correction (Lyster & Ranta, 1997). In terms of 
written corrective feedback, the effectiveness of metalinguistic feedback was also found in Sheen 
(2007). A comparison between the group given direct error correction and the group given direct 
error correction with metalinguistic explanation showed that both groups outperformed the control 
group at the immediate posttest; however, the group given direct error correction with 
metalinguistic explanation performed better in the delayed posttest. Johnson (1988) also 
emphasized the importance of extrinsic feedback that helps learners see for themselves what has 
gone wrong in the operating conditions under which they erred. Furthermore, Swain (2005) argued 
that ‘languaging,’ “using language to reflect on language produced by others or the self, mediates 
second language learning” (p. 478) and can contribute to L2 learning because learners externalize 
their thoughts, and these externalized thoughts transform into what allows learners to contemplate. 
The effectiveness of languaging for L2 learning has been made manifest in Storch (2008) and 
Swain and Lapkin (2007). Similarly, Mennim (2007) found the effectiveness of Language 
development awareness sheets (learners write down any new language that they have noticed over 
the previous week) and Transcription exercises (learners transcribe their speech and correct the 
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transcripts together in their groups before passing their completed work on to a teacher). Serrano 
(2011), who examined the effect of metalinguistic instruction on learners’ metalinguistic knowledge 
and their performance in metalinguistic and oral production tasks, found that metalinguistic 
instruction did not necessarily translate into learners’ metalinguistic knowledge because of variables 
such as L2 proficiency or analytic ability; however, “metalinguistic knowledge can certainly affect 
performance in a positive way, not only in controlled tasks (error correction) but also in free 
production oral tasks” (p. 14).  
In summary, output tasks in themselves will facilitate learners’ activation of their 
metalinguistic knowledge in the declarative module. By using their activated metalinguistic 
knowledge, learners will be able to notice and understand anomalies in their production better 
and/or control and produce modified output more. 
Furthermore, output is thought to be crucial for the proceduralization of existing knowledge, 
i.e., fluency development. It is because output “does not play a role in the acquisition of completely 
new declarative knowledge, because learners can only acquire this type of knowledge by using 
external input” (de Bot, 1996, p. 549), and successful output can serve to reinforce or consolidate 
prior knowledge and increase fluency through more automatic retrieval of forms (de Bot, 1996; 
McDonough, 2005; Swain, 1995, 2005). In other words, it is the repeated use of utterances 
containing the forms in communicational contexts that directly contributes to the acquisition of the 
relevant underlying implicit procedures, i.e., the establishment of implicit linguistic competence and 
fluency development. “Neither the knowledge of the rule, nor the use of the rule when consciously 
constructing sentences, directly contributes to acquisition    only the repeated use of the resulting 
utterances serves as the input from which linguistic competence is implicitly abstracted” (Paradis, 
2009, p. 101).  
It is thus necessary to develop ways to enable learners to use their metalinguistic knowledge 
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5.  Task Planning 
 
Real-operating conditions can only be achieved if students’ primary orientation is 
message-centered in communicating meaning, rather than form-centered in accurately producing a 
pre-determined target form. The less learners devote their attention to using the pre-determined 
target form, the higher the possibility of achieving real-operating conditions becomes. What is more, 
the meaningful use of language should be regarded as a complex skill, demanding that learners 
draw on their linguistic resources as well as their general cognitive resources. As a result, the 
cognitive demands placed on the learner will be one of the factors determining task complexity 
(Robinson, 2001). One of the ways to decrease onerous cognitive demands is planning. 
Task planning is another technique for focus-on-form, as R. Ellis (2005) elucidated: 
“Providing learners with the opportunity to plan a task performance constitutes a means of 
achieving a focus-on-form pedagogically” (p. 10). Hulstijin and Hulstijin (1984) also posited that, 
“Planning involves the activation and retrieval of knowledge about linguistic forms and their 
meanings, stored in the speaker’s memory” (p. 24), which shows that planning may promote a focus 
on form. The effect of task planning and the influence of learners’ consciousness during planning 
have been investigated in various studies (such as Ahmadian & Tavakoli, 2011; Bygate, 1996, 2001; 
Crookes, 1989; Foster & Skehan, 1996; Lynch & Maclean, 2001; Mehnert, 1998; Ortega, 1999; 
Yuan & Ellis, 2003), as shown in Table 3. 
R. Ellis (2005) summarized the previous studies on three types of planning:  
 
(1) strategic planning, giving learners time for “preparing to perform the task by considering 
the content they will need to encode and how to express this content” (p. 3).  
(2) task repetition, “repetition with the first performance of the task viewed as a preparation 
for a subsequent performance” (p. 3).  
(3) on-line planning, giving “the time made available to the learners for the on-line planning 
of what to say/write in a task performance” (p. 4). 
 
Furthermore, Skehan, Xiaoyue, Qian and Wang (2012) added two further variables to the 
three types of planning: familiarity with the content domain involved, “engaging with material that 
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has been encountered before, and that may be known well” (p. 177), and post-task influence, 
“anticipation of a post-task activity to follow a task” (p. 179). They examined which variable is 
more influential on the language produced in task performance. Through these studies on task 
planning, it has been clarified that task planning is effective in improving the language produced in 
task performance. Table 3 illustrates the summary of the previous studies on planning, and the 
effectiveness of task planning on task performance can be seen from the table. 
 
Table 3.  
Summary of the Previous Studies on Planning 
(A) The previous studies on the influence of strategic planning/task repetition on task performance 
[strategic planning] 
・Foster & Skehan (1996) 
(content of study) Three types of task, personal information exchange, narrative and decision-making tasks, 
were given to each pair. Between-group comparisons were conducted on two 10 min-planning groups with 
specific instruction and with general instruction, and the control group. 
(participants) Three groups of university students with pre-intermediate level of ESL (N = 31) 
・Kawauchi (2005) 
(content of study) Three types of narrative task were given to each participant. Within-group comparisons were 
conducted on three groups which were given three types of planning with general instruction in different 
orders as well as no-planning. 
(participants) Three groups of university ESL/EFL students from low-intermediate to advanced level (N = 39) 
・Mehnert (1998)  
(content of study) Two types of telephone message task were given to each participant. Between-group 
comparisons were conducted on three groups which were given 1 min., 5 min. and 10 min. planning time 
with specific instruction, respectively, and the control group. 
(participants) Four university student groups with intermediate level of German (N = 31) 
・Ortega (1999)  
(content of study) Two types of narrative task were given to each pair (a listener puts the pictures in order and 
reconstructs the story by writing). Within-group comparisons were conducted on when 10 min. planning time 
with specific instruction was given and when no planning time was given. 
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(participants) Four groups of university students with advanced level of Spanish (N = 64) 
・Sangarun (2005) 
(content of study) Two types of monologue task were given to each participant. Between-group comparisons 
were conducted on three 15 min. planning groups with specific instruction (of form, meaning and form plus 
meaning) and the control group. 




(content of study) A film narrative task of 2.5 min. was given. The same task was repeated after three day 
interval. 
(participant) One university ESL learner of intermediate-advanced level 
・Bygate (2001) 
(content of study) Between-group comparisons and within-group comparisons were conducted on film narrative 
group, interview task group and the control group. The same task was repeated after 10-week interval. 
(participants) Three groups of university ESL learners (N = 40, N = 30 when measuring accuracy) 
・Bygate & Samuda (2005) 
(content of study) A group study, focusing on frame, information and vocabulary plus grammar produced the 
first time and second time after 10-week interval, and a case study, focusing on three participants in a group 
which increased vocabulary plus grammar, were administered. 
(participants) 14 university ESL learners chosen from Bygate (2001) 
・Gass et al. (1999) 
(content of study) Between-group comparisons were conducted on repetition group with same pictures, 
no-repetition group with new pictures and the control group. A film narrative task for 6 to 7 min. was given. 
(participants) Three groups of university learners of Spanish (N = 103) 
・Lynch & Maclean (2001) 
(content of study) A qualitative data analysis was administered. The poster carousel was given which the 
participants repeated six times. 
(participants) Three groups of 14 adult ESL learners of oncologisits and radiotherapists (focusing on five of 
them) 
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The effects of strategic planning/task repetition on task performance 
fluency 
[strategic planning] 
(1) narrative task: specific instruction group > general instruction group > control group  
personal information exchange task, decision-making task: planning groups > control group  
(Foster & Skehan, 1996) 
(2) low-intermediate < high-intermediate ＝ Advanced (Kawauchi, 2005) 
(3) planning groups > control group (Mehnert, 1998) 
(4) with planning > no planning (Ortega, 1999) 
(5) planning with instruction of form > no planning (Sangarun, 2005) 
[task repetition] 
(1) second time > first time (Bygate, 1996) 
(2) interview task: Repetition > no-repetition  




(1) decision-making task: planning groups > control group  
personal information exchange task: general instruction group > control group (Foster & Skehan, 1996) 
(2) low-intermediate < high-intermediate ＝ Advanced (Kawauchi, 2005) 
(3) planning groups < control group (Mehnert, 1998) 
(4) with planning > no planning (Ortega, 1999) 
(5) planning with instruction of form plus meaning > no planning (Sangarun, 2005) 
[task repetition] 
(1) second time > first time (Bygate, 1996) 
(2) film narrative task, interview task: Repetition = no-repetition  
within interview task group: interview task > film narrative task (Bygate, 2001) 
(3) the comparison between first and third time: repetition group > no-repetition group  
the comparison between first and fourth time: repetition group > no-repetition group, control group  
(Gass et al., 1999) 
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(4) low proficiency learners: modify pronunciation and grammar facilitated by a visitor  
low to intermediate proficiency learners: improve pronunciation and grammar by a visitor’s hint, expression 
became more accurate, self correct vocabulary choice which was wrong before  
intermediate proficiency learners: improve pronunciation, grammar and vocabulary by monitoring, enhance 
the content of information by correct explanation  
intermediate to advanced proficiency learners: increase accuracy of information, improve pronunciation and 
vocabulary by monitoring  
advanced proficiency learners: self correct pronunciation and vocabulary, increase the amount of information, 
improve accuracy of word choice (Lynch & Maclean, 2001) 
 
(B) The previous studies on the influence of learners’ consciousness during planning on task performance 
・Ortega (1999) 
(content of study) An examination on during planning by interview immediate after task was administered. 
・Park (2010) 
(content of study) Between-group comparisons were conducted in terms of instruction type (specific or general) 
and planning (with or without). An interactive narrative task was given to each pair. The focus was on LREs 
during task performance. 
(participants) Four groups of university EFL students with intermediate level (N = 110) 
・Sangarun (2005)  
(content of study) The participants recorded what they were thinking during planning. An examination was 
administered of how much of the content of the planning (ideas and forms) was transferred and used in task 
performance. 
 
The effects of learners’ consciousness during strategic planning on task performance 
(1) By paying attention to form during planning, the attention to form was raised during task performance.  
(Ortega, 1999) 
(2) the amount of LREs: lexical LREs > morphosyntactical LREs (specific instruction, general instruction) 
morphosyntactical LREs: specific instruction > general instruction  
the influence of planning: with planning = without planning (Park, 2010) 
(3) (a) attention in planning 
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focus on meaning: meaning instruction > form instruction 
focus on form: form instruction > meaning instruction  
focus on vocabulary: form instruction > meaning instruction, form plus meaning instruction  
focus on language modification: form plus meaning instruction > form instruction, meaning instruction  
(b) transfer of the content of planning into task performance 
planned ideas: form plus meaning instruction > form instruction, meaning instruction;  
planned forms: form plus meaning instruction > form instruction, meaning instruction (Sangarun, 2005) 
 
 
5.1  Measurement of the Effectiveness of Task Planning  
The previous studies on task planning measured its effectiveness by examining the 
improvement of the key components (fluency and accuracy) of output in task performance. In 
addition, there were several measures used for each component. Since this study focused on fluency 
and accuracy, below are listed the criteria used for measuring each: 
 
Fluency: 
・the number of syllables produced per minute of speech/writing  
(Ahmadian & Tavakoli, 2011; Ellis & Yuan, 2005; Kawauchi, 2005; Sangarun, 2005) 
・the number of meaningful syllables per minute of speech (Ahmadian & Tavakoli, 2011) 
・the ratio between number of words reformulated and total words produced (Ellis & Yuan, 2005) 
・number of repetitions (Kawauchi, 2005) 
・total silence (Skehan & Foster, 2005) 
・mean length of pauses (Date, 2013; Date & Takatsuka, 2013; De Jong & Perfetti, 2011) 
・phonation/time ratio (Date, 2013; Date & Takatsuka, 2013; De Jong & Perfetti, 2011) 
accuracy: 
・error-free clauses (Ahmadian & Tavakoli, 2011; Ellis & Yuan, 2005; Skehan & Foster, 2005) 
・error-free clauses of different lengths (Skehan & Foster, 2005) 
・number of errors per 100 words (Sangarun, 2005) 
・[(number of errors of a target form / the total number of the form)×100] / speech rate  
(Date & Takatsuka, 2012) 
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・correct verb forms  
(Ahmadian & Tavakoli, 2011; Date, 2013; Date & Takatsuka, 2012, 2013; Ellis & Yuan, 2005) 
・correct article forms (Date, 2013; Date & Takatsuka, 2012, 2013) 
・past-tense markers (Kawauchi, 2005) 
 
Although many studies examined the effectiveness of task planning, they revealed different results 
because of using different measurement criteria as well as different types of planning. 
 
5.2  Strategic Planning 
Crookes (1989) gave the participants a monologue task and strategic planning and examined 
the influence of the planning. Since then, many studies have been conducted to investigate strategic 
planning, and its effects are becoming clear. For example, given strategic planning, learners have 
been shown to be more likely to focus on the content than the form, leading to reduced focus on 
accuracy (Yuan & Ellis, 2003) but improved fluency and complexity (Foster & Skehan, 1996; 
Ortega, 1999), whereas accuracy became significantly improved when meaning and form guidelines 
were given (Sangarun, 2005).  
Such positive effects of strategic planning were mainly on the task performance immediately 
after the planning. The design used in those studies involved an experimental and control group 
performing the same task under different planning conditions; that is, what the studies address is 
how the performance of a learner with planning is different from the performance of a different 
learner without such planning. R. Ellis (2005), however, stated that, “Such a design cannot address 
acquisition” because of the following: 
 
The term ‘acquisition’ assumes that there is some change in the learner’s L2 knowledge 
representation. Evidence for change can be found (1) in the learner’s use of some previously 
unused linguistic forms, (2) an increase in the accuracy of some linguistic forms that the 
learner can already use, (3) the use of some previously used linguistic forms to perform some 
new linguistic functions or in new linguistic contexts and (4) an increase in fluency. (pp. 
27-28). 
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In other words, it is necessary to prove the influence of the planning in language acquisition by an 
increase in accuracy of the performance in the same context and/or in a new context, and/or by an 
increase in fluency. Therefore, a design that focuses on the change within a learner between before 
and after the treatment, consisting of pre-task planning and task performance, is necessary to 
examine its effect on acquisition. However, such a design is rarely employed in the studies on 
strategic planning. It is because the comparison of the learner’s performance of the same task or a 
new task of the same type between before and after strategic planning shows the influence of task 
repetition, and the discrete effect of strategic planning on acquisition cannot be measured.  
On the other hand, some studies examine what learners pay attention to during strategic 
planning and what kind of instruction for strategic planning leads to their attending to forms during 
the planning, and try to suggest the possibility of strategic planning leading to noticing of forms, 
which is a part of the acquisition process. For example, Sangarun (2005) examined what her 
participants had been planning through recording their “plan-aloud protocols” (p. 123). Park (2010) 
focused on LREs, which are parts of a conversation where learners talk about, question, or correct 
their language use (Swain & Lapkin, 1998) and examined what type of LREs his participants made 
in pairs during the planning. However, what Sangarun (2005) and Park (2010) found shows the 
possibility that strategic planning may lead to language acquisition but does not explicitly show the 
relationship between pre-task planning and learning. Park (2010) also admitted this point, 
conceding that “the present study did not examine the direct link between the two construct [of 
planning and L2 acquisition although]…it directly investigated whether planning promotes a focus 
on form during task, which is asserted to be prerequisite for L2 development” (p. 22).  
In short, as a design that focuses on the change within a learner between before and after a 
treatment that consists of pre-task planning and task performance and examines its effect on 
acquisition, a study using task repetition is more appropriate. R. Ellis (2005) also asserted this point 
and stated that the only pre-2005 studies that had made use of such a design were those by Bygate 
(1996, 2001), Gass et al. (1999), and Lynch and Maclean (2001). Despite this stated necessity for 
studies on task repetition, the number of studies on task repetition is still relatively small, and even 
these few have produced mixed results. For example, only accuracy improved (Bygate, 1996; 
Lynch & Maclean, 2001), both fluency and complexity improved (Ahmadian & Tavakoli, 2011; 
Bygate, 2001), or both accuracy and complexity improved (Gass et al., 1999). Consequently, the 
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literature on task repetition is both small and quite divided, especially with respect to accuracy, 
making it very difficult to make any firm statements or predictions in this regard (Ahmadian & 
Tavakoli, 2011). Thus, there should be more examination of how task repetition as pre-task 
planning influences learners’ task performance in terms of acquisition, especially any increase in 
accuracy.  
 
5.3  Task Repetition 
It has been clarified that task planning is effective in improving the language produced in task 
performance. Skehan et al. (2012) also pointed out its specific effectiveness: (1) task repetition can 
be stronger in its effects than strategic planning or on-line planning; and, (2) there are huge effect 
sizes in conceptualization, developing the ideas to be expressed, and formulation, clothing the ideas 
in language elements.  
However, what the results in the previous studies suggested is only either that language in 
task repetition becomes better than language in the first task performance or that language in task 
repetition becomes better than language in other planning conditions or other variables. In other 
words, it is not clear if task repetition can facilitate proceduralization of linguistic knowledge and, 
consequently, improve fluency and accuracy in a new task as well as the same task.  
De Jong and Perfetti (2011) focused on the effectiveness of task repetition on 
proceduralization, i.e., changes in underlying cognitive mechanisms, for fluency development based 
on ACT-R. They measured fluency development by using three measures of fluency: the mean 
length of pauses, the phonation/time ratio (the percentage of time spent speaking as a proportion of 
the total time taken to produce the speech sample), and the mean length of fluent runs. These 
measures are good predictors of fluency (Kormos & Dénes, 2004), and, when used in combination, 
they can also be indicators of proceduralization (Towell, Hawkins, & Bazergui, 1996). De Jong and 
Perfetti (2011) used a 4/3/2 task (Nation, 1989), in which students did a speaking task for four 
minutes and then retold it twice, as close to verbatim as possible, in three and two minutes. 
Twenty-four students enrolled in speaking courses at high-intermediate level in an institute for ESL 
at a university performed three 4/3/2 tasks and were given three speaking tests. Monologue tasks 
were used in the sessions and tests, and the students were given a topic (e.g., How do you feel about 
pets? Do many people have pets in your country? How are they treated, in general?) and spoke 
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about it. For each 4/3/2 task, the Repetition group was given the same topic three times whereas the 
No-Repetition group was given a new topic three times. At the pretest before the training sessions, 
the immediate posttest one week after the last session, and the delayed posttest four weeks after the 
last session, all students did a different task for two minutes. It was then found that, although both 
groups increased fluency during the training sessions, only the Repetition group maintained this 
increase in the two posttests. De Jong and Perfetti concluded that task repetition in the 4/3/2 task 
may cause proceduralization, and result in an increase in fluency and the long-term retention of the 
increased fluency, as well as transfer of the increased fluency to a new task. 
Nevertheless, there are two questions left unanswered by the study of De Jong and Perfetti 
(2011): 
(1) It is unclear whether or not merely repeating a task facilitates proceduralization.  
According to ACT-R, proceduralization is the process of storing and developing procedural 
knowledge of the skill or cognitive act (implicit knowledge of how to use the skill or act) stored in 
the production system. ACT-R claims that, for the facilitation of proceduralization, the skill or 
cognitive act must be repeatedly used or performed with declarative knowledge of the skill or act 
stored in the declarative module. When learners repeat a task, they are likely to switch their 
attention to the selection and monitoring of appropriate language (Bygate, 1999). They also have 
the benefit of having used certain grammatical constructions, which can facilitate retrieval of the 
constructions through syntactic priming (Kim & McDonough, 2008; McDonough, 2011; 
McDonough & Chaikitmongkol, 2010; McDonough & De Vleeschauwer, 2012; McDonough & 
Kim, 2009; McDonough & Mackey, 2006, 2008; Shin & Christianson, 2012). Therefore, task 
repetition seems to facilitate the skill or cognitive act to be repeatedly used or performed with 
declarative knowledge. However, as it is not clear if learners can notice target features in input, it is 
unclear to what extent learners notice anomalies in their production, as Philp and Iwashita (2013) 
pointed out. Learners may devote most of their attention to conceptualization and spare too little 
attention for formulation to notice anomalies by themselves. Alternatively, even though learners 
will inevitably experience problems in producing output, it is unclear to what extent they can 
modify it by themselves, resulting in accuracy not improving without some specific instruction on 
what learners should attend to (Bygate, 2001).  
On the other hand, with specific, discrete instructions about what forms learners should attend 
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to before undertaking a task, they could be more mindful of those forms during the task 
performance (Mehnert, 1998; Sangarun, 2005; Yuan & Ellis, 2003). What learners do during the 
pre-task phase, for example, reviewing the content of the text and target forms before reconstructing 
the text (Leeser, 2004), can also influence learners’ attention to form during task performance. In 
other words, for the repeated use of the skill or repeated performance of the cognitive act with 
declarative knowledge in order to facilitate proceduralization, learners must pay explicit attention to 
the declarative knowledge stored in their declarative module before task performance and then 
attend to the knowledge again and use it during the ensuing speaking task. Consequently, there 
would be a greater likelihood of proceduralization occurring. Therefore, it must be examined 
whether helping learners attend to and notice forms in repeating a task may be effective in 
facilitating proceduralization. There are two explicit ways to facilitate learners’ attention to forms: 
(1) giving them time to monitor their errors by themselves, and (2) giving teacher feedback on the 
errors that the learners did not notice themselves and also giving feedback on the forms that they 
did correct so that they can confirm their understanding of the forms. The extent to which these two 
ways facilitate learners’ attention to forms during task repetition should be examined. 
 
(2) It is not clear whether or not proceduralization only facilitates an increase in fluency in a new 
task.  
Learners first establish an explicit understanding of a target structure and develop explicit 
knowledge of the structure, and then experience use of the structure under real-operating conditions 
(Johnson, 1996; Lantolf & Johnson, 2007). In other words, once a FMC (Form-Meaning 
Connection) has been integrated into the IL, it is potentially accessible when comprehending and/or 
producing language. Furthermore, each time the form is accessed for use, the FMC is strengthened. 
However, there are two important points emphasized by Van Patten et al. (2004). One is that 
learners cannot access what does not yet exist. The other point is that learners can access a FMC 
even though it is not target-like. In other words, it may be that learners strengthen an erroneous 
FMC which exists in their interlanguage by accessing it for use in an output task. 
According to ACT-R, declarative knowledge takes the form of chunks in the declarative 
module, while procedural knowledge consists of production rules in the production system, with 
each production rule leading to the retrieval of one or, at most, a few declarative chunks. New 
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production rules can subsequently gain strength so as to be able to compete with previously existing 
rules through repeated practice (Anderson et al., 2004). Therefore, somewhat paradoxically, it could 
be possible that an erroneous chunk is retrieved from the declarative module and then applied to a 
mistaken production rule, so that, even if the new production rule is erroneous, repeated practice of 
the rule may facilitate its proceduralization, and fluency may improve.  
The process of acquisition can affect some changes in the learner’s L2 knowledge 
representation regarding fluency in the same task and/or in a new task, and/or accuracy in the same 
task and/or in a new task (R. Ellis, 2005). Proceduralization also shows changes in underlying 
cognitive mechanisms (De Jong & Perfetti, 2011). In other words, the positive influence of task 
repetition on proceduralization must be proved by not only fluency in a new task but also fluency in 
the same task as well as accuracy in the same task and in a new task. 
 
The present study thus focuses on fluency and accuracy in undertaking the same task and a 
new task and endeavors to examine the effectiveness of task repetition on proceduralization of 
linguistic forms. The influence of learners having the opportunity to attend to forms during task 
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6.  Study 
 
6.1  Hypotheses 
The overall research question was by which method of facilitating proceduralization would 
learners most increase in fluency and accuracy: (1) task repetition with/without noticing their errors 
before the second performance rather than no-repetition with/without noticing their errors before 
the second performance and (2) noticing their errors before the second performance with/without 
task repetition rather than no-noticing of their errors before the second performance with/without 
task repetition. The four following hypotheses were thus set: 
 
Hypothesis 1:  Repetition of the same task will be more effective for improving fluency and 
accuracy and causing more fluency and accuracy than no-repetition. 
 
Hypothesis 2:  Noticing of forms will be more effective for improving fluency and accuracy and 
causing more fluency and accuracy than no-noticing. 
 
Hypothesis 3:  The combination of repetition and noticing will be more effective for improving 
fluency and accuracy and causing more fluency and accuracy than repetition or 
noticing only. 
 
Hypothesis 4:  Either repetition or noticing will be more effective for improving fluency and 
accuracy and causing more fluency and accuracy than neither. 
 
6.2  Procedure 
The participants, who voluntarily joined in the study, were 73 university students taking 
English communication classes or listening classes once a week. Their TOEFL PBT scores ranged 
from 450 to 540. They were randomly assigned into five groups (Group 1: N = 14, Group 2: N = 14, 
Group 3: N = 14, Group 4: N = 15, Group 5: N = 16). Groups 1, 2, 3 and 4 were experimental 
groups who were given training sessions as treatments. Group 5 was a control group that was not 
given any training session. Furthermore, the experimental groups were each given different types of 
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training sessions as follows: 
(Group 1) they did the same task two times and had chances to notice their own errors before 
repeating the same task;  
(Group 2) they only repeated the same task;  
(Group 3) they did two different tasks and had chances to notice their own errors before doing 
the second task;  
(Group 4) they only did two different tasks. 
 
Table 4 shows the procedure of this study. Before the pretest was given, two points had been 
announced orally. The first point was that the purpose of the study was to examine the English 
speaking ability of university students, but their names would not be made public. The second point 




Schedule of Tests and Training Sessions 
training sessions                                
pretest  1        2           3        4   posttests 
 1/2 
Group 1 a/[noticing]/a    b/[noticing]/b c/[noticing]/c d/[noticing]/d e/a 
(repetition + noticing) 
Group 2 a/a    b/b c/c d/d e/a 
(repetition) 
Group 3  a/[noticing]/f    b/[noticing]/g c/[noticing]/h  d/[noticing]/i e/a 
(no-repetition + noticing)  
Group 4  a/f    b/g c/h  d/i e/a 
(no-repetition) 
Group 5  a    e/a 
(no training session) 
Note. The letters refer to the picture stories given. 
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Each group followed the procedure on different days, respectively (i.e., they were never 
together). They all had three tests and four training sessions in four weeks. A pretest was given at 
the beginning of the training sessions, and two posttests were given one week after the last training 
session. In each test and training session, they performed a narrative task with a six-strip cartoon 
extracted from Heaton (1975), which required them to narrate a story using the pictures in order. 
Posttest 1 was a new task, different from the pretest (a different picture story); posttest 2 was the 
same task as the pretest (the same picture story) (see Appendices 1 and 2). This procedure was 
modified from Bygate (2001). In his study, after doing a task in the first week, the participants 
repeated tasks four times in nine weeks. In the 10th and final week, they performed the same task as 
in the first week plus a new task different from the first week. 
Each session and posttest were given during a class, without announcing to the participants 
beforehand that they would have four sessions in total and posttests after that. In a session, each 
participant was first given an IC recorder and a sheet with a six-strip cartoon. Once they had had a 
quick look at the cartoon and made sure they understood the meaning of each strip, the researcher 
announced that they were to perform a narrative task, which required them to make a story using the 
pictures, in order, by talking into the IC recorder for 90 seconds. They could stop recording by 
themselves if they finished talking before the 90 seconds had elapsed. Soon after telling the story, a 
new sheet with a six-strip cartoon was given again: the same pictures as for the first performance to 
group 2, and different pictures than for the first performance to group 4. Both groups simply told 
one more story again (i.e., no opportunity to notice forms). 
On the other hand, after telling the story the first time, the participants in group 1 and group 3 
listened back to their story and transcribed it on the back of the sheet with the cartoon on it. They 
were told to write down everything without modifying the content. This transcribing activity was 
set in order to give the participants three opportunities for noticing erroneous forms. While or after 
transcribing, they corrected their own errors by using dictionaries and color pens. This was the first 
opportunity for noticing. When self-correction was completed, the transcriptions were submitted. 
Immediately, a native speaker checked them with the researcher. While they were being checked, 
the participants were allowed to almost do anything except discuss the story and the errors. All 
errors in the transcriptions (except spelling) were underlined though not explicitly corrected and 
were returned to each participant. Participants were then given time to correct the underlined errors 
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by themselves. This was the second opportunity for noticing. The reason for giving underlining 
rather than direct error corrections was that extensive engagement with feedback might lead to 
higher levels of uptake and retention rather than limited engagement, and the level of engagement 
could be more extensive with indirect feedback, editing symbols, than in response to direct 
feedback, such as reformulations, as Storch and Wigglesworth (2010) found. After correcting, each 
participant submitted the transcription. When correction was still needed, explicit and direct 
feedback using metalinguistic explanation in Japanese was given by the researcher as the third 
opportunity for noticing. When all the participants had corrected and understood the errors, the 
sheet was collected. Then a new sheet with a six-strip cartoon was given again: the same pictures as 
for the first performance to group 1, and different pictures than for the first performance to group 3. 
Both groups then told one more story again. 
After telling the second story, each learner’s sheet and the recorder were collected. One week 
after Session 4, posttests comprising a narrative task were given: posttest 1 with completely new 
pictures and posttest 2 with the same pictures as the pretest. Group 5, the control group, was not 
given any training session but had a pretest and two posttests. This procedure was implemented 
from Bygate’s study (2001). In his study, after doing a task as a pretest, the participants in the 
experimental groups were given two tasks in each session, the same task type but with different 
topics, whereas the control group was not given any task. At the final week, all groups performed 
two tasks: one with the same topic as the pretest and one with different topic from the pretest. 
Right after the posttests in Session 5, two points had been announced orally. The first point 
was that the data which had been recorded on each IC recorder would be used later in presentations 
at conferences or in papers, but their names would not be made public. The second point was that 
those who wanted their data to be omitted should declare so either now or later. The participants 
who did not declare their desire to have their data omitted were then adjudged to have approved of 
the use of their data.   
 
6.3  Analyses 
All data on the IC recorders was analyzed with PRAAT 5.3.09 (Boersma & Weenink, 2012). 
First, the researcher transcribed all information. Pauses were then identified in the following way. 
The beginning and end of each speech segment was determined by using the PRAAT function ‘To 
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textgrid (silences).’ All pause boundaries were checked and adjusted by the researcher as necessary, 
by listening to the recording and visually inspecting the spectrogram and wave-form. Nonverbal 
fillers, such as “uh,” “ah,” “um,” and “mmm”, were not transcribed. Any filler or silence, which 
was 0.20s or longer, was treated as a pause. This cutoff point was the same as that used by De Jong 
and Perfetti (2011). In each speech of each participant, the upper limit for pauses was set to 2.5 
standard deviations above the mean. A pause longer than the upper limit was replaced with the 
mean plus 2.5 standard deviations, as in De Jong and Perfetti. Syllables were counted by targeting 
only words uttered in their entirety, excluding false starts. Words repeated were also counted. To 
obtain a reliability measure, the number of pauses, the length of each pause, and the number of 
syllables were all reexamined by two research assistants. 
For measuring fluency, based on De Jong and Perfetti (2011), the mean pause length was 
calculated through dividing the total length of pauses by the number of pauses, and the mean length 
of fluent runs was calculated through dividing the number of syllables by the number of pauses. On 
the other hand, for measuring accuracy, the ratio of erroneous uses of target forms was calculated 
through dividing the number of errors of the target forms by the number of the forms used and 
multiplying by 100. Different from the target-like use score (TLU) proposed by Gass and Selinker 
(2008), which calculates the ratio through ‘dividing the number of correct target forms produced in 
obligatory context by the total number of target forms produced in both obligatory and 
non-obligatory contexts’, the number of errors of the target forms also includes errors from 
non-obligatory contexts. The frequency of the use of a target form has a big impact on the ratio of 
erroneous uses of the form. To avoid cases whereby a target form is used less frequently or 
inconsistently in each task, verbs and articles were set as the target forms in this study because they 
were expected always to be used more frequently and consistently than other forms. Verb errors 
included errors in tense, word choice and subject-verb agreement. Article errors covered all types of 
article uses. 
In this study, there were three independent variables: repetition, noticing and test. Therefore, 
to analyze dependent variables for accuracy and fluency, two-way repeated measures ANOVA were 
used. The Kolmogorov-Smirnov test was performed to verify the normal distribution of data, and 
Levene’s test was performed to verify the homogeneity of variances. As for examining the effect 
size, η2P (partial eta squared) was used for two-way repeated measures ANOVA. For analyzing main 
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effects or simple main effect, η2P was also used. In multiple comparisons, r for independent t-test 
and non-parametric test, and Δ for dependent t-test were used. η2P was calculated by SSA/(SST－SSB
－SSAB) for factor A, SSB/(SST－SSA－SSAB) for factor B and SSAB/(SST－SSA－SSB) for factor 
AB. r was calculated by          , and Δ was calculated by |Mean1－Mean2|/|SD1|. The 
interpretations were based on Cohen (1988): η2P (∣.02∣≤small<∣.13∣; ∣.13∣≤medium<∣.26∣; 
∣.26∣≤large), r (∣.10∣≤small<∣.30∣; ∣.30∣≤medium<∣.50∣; ∣.50∣≤large) and Δ (∣.20∣≤small< 
∣.50∣; ∣.50∣≤medium<∣.80∣; ∣.80∣≤large). 
Two types of analysis were then conducted. One was the analysis between the experimental 
groups. Three variables were related to four experimental groups in the current study. The variables 
were instruction and repetition related to the training sessions, and tests given three times in total 
before and after the sessions. In order to find out how influential each variable is on the aspects of 
fluency and accuracy in the posttests, the performances of the four experimental groups were 
compared.  
The other was the analysis between the experimental groups and the control group. In 
addition to the three variables of instruction and repetition related to the training sessions, and tests 
given three times before and after the sessions, practice in the training sessions itself can be a 
variable. In order to find out how influential practice and other variables are on the aspects of 
fluency and accuracy in the posttests, the performances of the control group which had no practice 
and the two experimental groups which included a common variable as well as a different variable 
were compared. The following comparisons were conducted. 
 
Groups 1, 2 & 5. A common variable between group 1 and group 2 was repetition of a task in 
the training sessions whereas a different variable was whether or not the opportunity to notice 
their own errors after the first task was given in the sessions. 
 
Groups 1, 3 & 5. A common variable between group 1 and group 3 was the opportunity to 
notice their own errors after the first task whereas a different variable was whether or not 
repetition of a task was given in the training sessions. 
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notice their own errors after the first task in the training sessions whereas a different variable 
was whether or not repetition of a task was given in the sessions. 
 
Groups 3, 4 & 5. A common variable between group 3 and group 4 was doing two different 
tasks in the training sessions whereas a different variable was whether or not the opportunity 

























The effectiveness of task repetition 49 
 
7.  Results 
 
Below are shown the descriptive statistics for the mean scores at the three tests (a pretest 
using pictures of A, posttest 1 with pictures of E and posttest 2 with pictures of A that are the same 
as those used at the pretest) by all five groups. Table 7[1] shows the data on two aspects of fluency; 
that is, mean length of pauses and mean length of fluent runs. Table 7[2] illustrates the data on two 




Means and Standard Deviations of the Measures of Fluency in the Tests 
  Pretest            Posttest 1 Posttest 2 
Length of pauses (in seconds) 
 Group 1
a
 1.06 (0.15)  1.17 (0.25)      0.93 (0.18) 
 Group 2
b
 1.18 (0.49)  1.30 (0.93)      0.94 (0.33) 
 Group 3
c








  1.24 (0.21)  1.51 (0.41)   1.16 (0.24) 
Length of fluent runs (in syllables) 
 Group 1 2.51 (0.36)  2.39 (0.48)   3.34 (0.78) 
 Group 2           2.62 (0.54)  2.25 (0.20)      3.18 (0.54) 
 Group 3           2.64 (0.64)  2.18 (0.52)      2.84 (0.74)
 
 Group 4           2.62 (0.65)  2.34 (0.50)      3.02 (0.75)
 
 Group 5 2.45 (0.39)  2.15 (0.40)   2.63 (0.47) 
Note. Values enclosed in parentheses represent standard deviations. an = 14. bn = 14. cn = 14. dn = 15. en = 16. The 





The effectiveness of task repetition 50 
 
Table 7[2]. 
Means and Standard Deviations of the Measures of Accuracy in the Tests 
 Pretest           Posttest 1 Posttest 2  
Number of target forms used 
 Group 1 26.21 (5.57)    25.79 (6.20) 25.79 (5.13) 
 Group 2 27.93 (8.35)    27.86 (9.01) 36.21 (6.77)
 
 Group 3 24.93 (7.53)    24.43 (6.67) 28.50 (7.73)
 
 Group 4 22.13 (6.45)    24.00 (4.23) 24.94 (5.61)
 
 Group 5 21.67 (5.93)   19.00 (5.84)     26.47 (6.98) 
Ratio of erroneous uses of target forms 
 Group 1 47.36 (13.41) 36.43 (12.81)     29.79 (9.82) 
 Group 2 43.29 (10.06)    50.86 (18.53) 40.43 (10.24) 
 Group 3                 44.64 (13.09)    45.21 (14.66) 30.43 (6.95) 
 Group 4                43.06 (17.05)    43.19 (15.02) 42.69 (16.37)
 
 Group 5               44.67 (11.05)  54.20 (13.82)    48.53 (10.67) 
 
7.1  Control Group  
Below is shown how the control group performed. First, as for fluency, one-way ANOVAs 
and a Friedman test showed that significant differences were found on length of pauses with a large 
sized effect (F (2, 28) = 10.822, p < .001, η2p = .44) and length of fluent runs (χ
2 
(2) = 18.533, p 
< .001). In terms of the mean length of pauses, multiple comparisons with a Bonferroni’s 
adjustment (α = .016) revealed that the pauses at posttest 1 were significantly longer with a large 
sized effect (t (14) = –2.992, p = .010, Δ = 1.29) whereas there was no significant difference 
between at the pretest and at posttest 2 with a small sized effect (t (14) = 1.464, p = .165, Δ = –.37). 
In other words, as seen in Figure 7-1[1], the length of the pauses at posttest 1 was longer than at the 
pretest, and the length at posttest 2 was similar to at the pretest. In terms of the mean length of 
fluent runs, on the other hand, Wilcoxon signed-rank tests (α = .016) revealed that the fluent runs at 
posttest 1 were significantly shorter than at the pretest with a large sized effect (z = –2.840, p = .005, 
r = .52); however, the difference of the length between at the pretest and at posttest 2 was not 
significant with a small sized effect (z = –1.336, p = .182, r = .24). In other words, the fluent runs at 
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posttest 1 were shorter than at the pretest whereas the length at posttest 2 was similar to at the 
pretest, as seen in Figure 7-1[1]. It can then be said that the control group neither showed any 
evidence that proceduralization had been facilitated nor improved fluency, and in particular, they 
performed less fluently at posttest 1. 
 
Figure 7-1[1]. Mean lengths of pauses and fluent runs produced by the control group in the tests. 
 
Next, in terms of accuracy, one-way ANOVAs show that significant differences were found in 
the mean number of target forms used with a large sized effect (F (2, 28) = 10.602, p < .001, η2p 
= .43) and the ratio of erroneous uses of target forms with a medium sized effect (F (2, 28) = 3.655, 
p = .039, η2p = .21). In terms of the mean number of target forms used, multiple comparisons (α 
= .016) revealed that the number at posttest 2 was significantly larger than at the pretest with a large 
sized effect (t (14) = –3.055, p = .009, Δ = .81) and no significant difference between at posttest 1 
and at the pretest with a small sized effect (t (14) = 1.600, p = .132, Δ = .39). In terms of the ratio of 
erroneous uses of target forms, on the other hand, multiple comparisons (α = .016) revealed that the 
ratio at posttest 1 was significantly higher with a large sized effect (t (14) = –2.742, p = .016, Δ 
= .86). However, there was no significant difference between at the pretest and at posttest 2 with a 
small sized effect (t (14) = –1.282, p = .221, Δ = .35). In other words, as seen in Figure 7-1[2], more 
target forms were used and the ratio of erroneous target forms did not change at posttest 2; however, 
similar number of the forms were used, but the ratio of erroneous forms was higher at posttest 1. 
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Therefore, it can be said that the control group improved accuracy at posttest 2, but they performed 
less accurately at posttest 1. Less fluency and accuracy at posttest 1 might indicate that the control 
group had more difficulty in doing posttest 1 compared to doing posttest 2.  
 
Figure 7-1[2]. TFs used and erroneous TFs produced by the control group in the tests. 
 
7.2  Pretest 
Below is shown how the five groups performed at the pretest. One-way ANOVAs showed 
that no significant difference was found between groups on each aspect of fluency, and the effect 
size on each aspect was small: length of pauses (F (4, 68) = 2.150, p = .084, η2p = .11) and length of 
fluent runs (F (4, 68) = .365, p = .833, η2p = .02). One-way ANOVAs also revealed that no 
significant difference was found between groups on each aspect of accuracy, and the effect size on 
each aspect was small: mean number of target forms used (F (4, 68) = 1.322, p = .271, η2p = .07) 
and ratio of erroneous uses of target forms (F (4, 68) = .660, p = .622, η2p = .04). In other words, all 
groups were similar to each other in terms of fluency and accuracy at the beginning. 
 
7.3  Fluency 
This section focuses on whether participants showed evidence of proceduralization through 
looking at the change in their production of pauses and fluent runs at the posttests compared to at 
The effectiveness of task repetition 53 
 
the pretest. It was also examined if there was group difference in fluency at each posttest. 
 
7.3.1  Between the experimental groups. 
The data of the four experimental groups was analyzed here to see the influence of the 
variable factors administered during the training sessions on the learners’ fluency at the posttests: 
 
Figure 7-3-1[1]. Mean lengths of pauses and fluent runs produced by the Repetition/No-Repetition 
groups in the tests. 
Figure 7-3-1[2]. Mean lengths of pauses and fluent runs produced by the Noticing/No-Noticing 
groups in the tests. 
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repetition (task repetition) and noticing (chances for noticing their own errors before the second 
performance). Figures 7-3-1[1] and 7-3-1[2] document how Repetition/No-Repetition groups and 
Noticing/No-Noticing groups produced pauses and fluent runs at the tests, respectively. 
 
Length of pauses. Table 7.3.1[1](1) documents the results of the statistical analysis by using 
a three-way repeated ANOVA on length of pauses, and Table 7.3.1[1](2) illustrates the results of 
post hoc tests. As seen in the table, there was no significant main effect of noticing with a small 
sized effect (F (1, 54) = 1.036, p = .313, η2p = .02) and of repetition with no effect size (F (1, 54) 
= .661, p = .420, η2p = .01). Furthermore, there was no significant interaction between noticing and 
repetition with no effect size (F (1, 54) = .000, p = .996, η2p = .00), between test and noticing with a 
small sized effect (F (2, 108) = 1.151, p = .320, η2p = .02) or between test, noticing and repetition 
with no effect size (F (2, 108) = .732, p = .483, η2p = .01).  
However, the interaction between repetition and test was significant with a small sized effect 
(F (2, 108) = 3.518, p = .033, η2p = .06). First, looking at the simple main effects by repetition, a 
Friedman test showed a significant difference between the tests (χ2 (2) = 19.500, p < .001). Multiple 
comparisons by using Wilcoxon signed-rank tests (α = .016) revealed a significant difference 
between at the pretest and at posttest 2 with a medium sized effect (z = –3.451, p = .001, r = .46) 
and no significant difference between at the pretest and at posttest 1 with a small sized effect (z = 
–1.196, p = .232, r = .16). Looking at the simple main effects by no-repetition, on the other hand, a 
Friedman test showed a significant difference between the tests (χ2 (2) = 19.277, p < .001). Multiple 
comparisons by using Wilcoxon signed-rank tests (α = .016) revealed a significant difference 
between at the pretest and at posttest 2 with a large sized effect (z = –4.053, p < .001, r = .52). 
However, there was no significant difference between at the pretest and at posttest 1 with a small 
sized effect (z = –1.611, p = .107, r = .21). Next, looking at the simple main effects by test, no 
significant difference was found between repetition and no-repetition at posttest 1 with no effect 
size (t (56) = .412, p = .682, r = .06) or at posttest 2 with a small sized effect (t (56) = –1.581, p 
= .120, r = .21). In other words, as shown in Figure 7-3-1[1], the Repetition group and the 
No-Repetition group both produced shorter pauses at posttest 2 and similar pauses at posttest 1. 
Furthermore, they produced similar pauses to each other at both posttests. 
On the other hand, a Friedman test on the Noticing/No-Noticing groups showed a significant  
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Table 7.3.1[1](1). 
A Three-way Repeated ANOVA on Length of Pauses Between the Experimental Groups  
Source of variation       SS      DF       MS         F       p     partial η2 
Noticing (A) .342 1 .342 1.036 .313 .02 
Repetition (B) .218 1 .218  .661    .420 .01 
A X B 8.641E-6 1 8.641E-6 .000    .996      .00 
Errors 17.833 54     .330 
Test (C)       1.885 2       .942   17.549    .000 .25 
C X A  .124 2 .062 1.151 .320 .02 
C X B  .378 2 .189 3.518    .033 .06 
C X A X B  .079 2 .039 .732    .483 .01 
Errors 5.799 108     .054 
 
Table 7.3.1[1](2). 
Summary of the Results of Post Hoc Test on Length of Pauses Between the Experimental Groups 
Source of variation                       DF                 F        p        r 
Test at repetition             2   19.500 .000  
pretest－posttest 1   –1.196 .232  .16 
pretest－posttest 2   –3.451 .001  .46 
Test at no-repetition  2      19.277 .000   
 pretest－posttest 1   –1.611 .107  .21 
 pretest－posttest 2  –4.053 .000     .52 
Repetition at posttest 1  56     .412 .682     .06 
Repetition at posttest 2  56     –1.581 .120     .21 
 
difference between the tests (χ2 (2) = 37.723, p < .001). Multiple comparisons by using Wilcoxon 
signed-rank tests (α = .016) revealed a significant difference between at the pretest and at posttest 2 
with a medium sized effect (z = –5.296, p < .001, r = .49) and no significant difference between at 
the pretest and at posttest 1 with no effect size (z = –.326, p = .745, r = .03). The Noticing/ 
No-Noticing groups produced shorter pauses at posttest 2 and similar pauses at posttest 1, as can be 
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seen in Figure 7-3-1[2]. 
 
Length of fluent runs. Table 7.3.1[2](1) illustrates the results of the statistical analysis by 
using a three-way repeated ANOVA on length of fluent runs, while Table 7.3.1[2](2) shows the 
results of post hoc tests. When examining the length of fluent runs, there was no significant main 
effect of noticing with no effect size (F (1, 54) = .028, p = .868, η2p = .00) and of repetition with no 
effect size (F (1, 54) = .703, p = .405, η2p = .01). Furthermore, there was no significant interaction 
between noticing and repetition with no effect size (F (1, 54) = .394, p = .533, η2p = .01), between 
test and noticing with no effect size (F (2, 108) = .045, p = .956, η2p = .00) or between test, noticing 
and repetition with a small sized effect (F (2, 108) = 1.838, p = .164, η2p = .03).  
However, the interaction between repetition and test was significant with a small sized effect 
(F (2, 108) = 4.350, p = .015, η2p = .08). Looking at the simple main effects by repetition, a 
significant difference was found with a large sized effect (F (2, 54) = 44.611, p < .001, η2p = .62). 
Multiple comparisons (α = .016) showed significant differences between at the pretest and at 
posttest 1 with a medium sized effect (t (27) = 2.587, p = .015, Δ = –.52) and between at the pretest 
and at posttest 2 with a large sized effect (t (27) = –6.041, p < .001, Δ = 1.51). Looking at the 
simple main effects by no-repetition, on the other hand, a significant difference was found with a 
large sized effect (F (2, 58) = 27.481, p < .001, η2p = .49). Multiple comparisons (α = .016) revealed 
a significant difference between at the pretest and at posttest 1 with a medium sized effect (t (29) = 
4.497, p < .001, Δ = –.58). The difference between at the pretest and at posttest 2 was also 
significant; however, the effect size was small (t (29) = –3.039, p = .005, Δ = .49). Conversely, 
looking at the simple main effects by test, no significant difference was found between repetition 
and no-repetition at posttest 1 with no effect size (t (56) = .513, p = .610, r = .07) or at posttest 2 
with a small sized effect (t (56) = 1.760, p = .084, r = .23). In other words, as shown in Figures 
7-3-1[1], the Repetition group produced longer fluent runs at posttest 2 and shorter runs at posttest 1 
comparing to at the pretest. On the other hand, the No-Repetition group produced shorter runs at 
posttest 1 and similar runs at posttest 2. However, there was no difference between the two groups 
at either posttest. 
On the other hand, a one-way repeated ANOVA on the Noticing/No-Nothing groups showed 
a significant difference with a medium sized effect (F (2, 114) = 65.929, p < .001, η2p = .25). 
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Multiple comparisons (α = .016) revealed significant differences between at the pretest and at 
posttest 2 with a large sized effect (t (57) = –6.194, p < .001, Δ = .89) and between at the pretest and 
at posttest 1 with a medium sized effect (t (57) = 4.961, p < .001, Δ = –.55). The 
Noticing/No-Noticing groups produced longer fluent runs at posttest 2 and shorter runs at posttest 1 
than at the pretest, as can be seen in Figure 7-3-1[2]. 
 
In summary, it is possible to state the following points about the fluency of the experimental 
groups: 
(1)  At posttest 1, there was no difference between the Repetition group and the No-Repetition 
group or between the Noticing group and the No-Noticing group. No groups showed evidence 
of proceduralization, and all groups performed less fluently than at the pretest. 
(2) At posttest 2, there was no difference between the Repetition group and the No-Repetition 
group or between the Noticing group and the No-Noticing group. All groups showed evidence 
of proceduralization. The Repetition group and the Noticing/No-Noticing groups produced 
longer runs with shorter pauses; however, the No-Repetition group produced similar length of 
runs with shorter pauses. 
 
Table 7.3.1[2](1). 
A Three-way Repeated ANOVA on Length of Fluent Runs Between the Experimental Groups  
Source of variation          SS       DF      MS          F       p     partial η2 
Noticing (A)       .021 1 .021 .028 .868 .00 
Repetition (B)       .538 1 .538  .703    .405 .01 
A X B .301 1 .301 .394    .533      .01 
Errors 41.326 54 .765 
Test (C)       19.171 2      9.586 70.039    .000      .57 
C X A  .012 2 .006 .045 .956 .00 
C X B  1.191 2 .595 4.350    .015 .08 
C X A X B  .503 2 .252 1.838    .164 .03 
Errors 14.781 108     .137 
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Table 7.3.1[2](2). 
Summary of the Results of Post Hoc Test on Length of Fluent Runs Between the Experimental 
Groups 
Source of variation              SS      DF       MS        F         p  Effect size 
Test at repetition            13.354       2    6.677 44.611 .000    η2p = .62 
 pretest－posttest 1   27     2.587 .015   Δ = –.52 
 pretest－posttest 2  27     –6.041 .000    Δ = 1.51 
Test at no-repetition 6.832 2      3.416 27.481 .000   η2p = .49 
 pretest－posttest 1  29     4.497 .000   Δ = –.58 
 pretest－posttest 2 29     –3.039 .005    Δ = .49 
Repetition at posttest 1  56     .513 .610    r = .07 
Repetition at posttest 2  56     1.760 .084    r = .23 
 
7.3.2  Between the experimental groups and control group. 
The data of the three groups, the two experimental groups and the control group, was 
analyzed here to see the influence on their fluency at the posttests of repetition and/or noticing 
during the training sessions and/or no sessions. 
 
Groups 1, 2 & 5. Here groups 1, 2, and 5 were compared. A common variable between groups 
1 and 2 was repetition whereas the different variable was noticing. Figure 7-3-2[1] illustrates how 
each group produced pauses and fluent runs at the tests, respectively.  
Table 7.3.2[1](1) documents the results of the statistical analysis by using two-way repeated 
ANOVAs, and Table 7.3.2[1](2) shows the results of post hoc tests. First, when examining the 
length of pauses, a significant interaction between group and test was not found with a small sized 
effect (F (4, 80) = .640, p = .635, η2p = .03). The main effect of group was also not significant with 
a small sized effect (F (2, 40) = 1.785, p = .181, η2p = .08). On the other hand, looking at the main 
effect of test, a Friedman test showed a significant difference (χ2 (2) = 27.671, p < .001). Multiple 
comparisons by using Wilcoxon signed-rank tests (α = .016) revealed a significant difference 
between at the pretest and at posttest 2 with a medium sized effect (z = –3.617, p < .001, r = .39) 
and no difference between at the pretest and at posttest 1 with a small sized effect although it was 
The effectiveness of task repetition 59 
 
Figure 7-3-2[1]. Mean lengths of pauses and fluent runs produced by Groups 1, 2 and 5 in the tests. 
 
significant (z = –2.578, p = .010, r = .28). In other words, as seen in Figure 7-3-2[1], although all 
groups had similar pauses at posttest 1 to at the pretest, they all had shorter pauses at posttest 2 than 
at the pretest. Furthermore, there was no difference between groups at either posttest. 
Next, when examining the length of fluent runs, a significant interaction between test and 
group was found with a medium sized effect (F (4, 80) = 3.888, p = .006, η2p = .16). Looking at the 
simple main effects by group, group 1 showed a significant difference between the tests with a large 
sized effect (F (2, 26) = 21.976, p < .001, η2p = .63). Multiple comparisons (α = .016) revealed a 
significant difference between at the pretest and at posttest 2 with a large sized effect (t (13) = 
–4.462, p = .001, Δ = 2.28) and no significant difference between at the pretest and at posttest 1 
with a small sized effect (t (13) = .906, p = .381, Δ = –.32). Furthermore, group 2 showed a 
significant difference between the tests with a large sized effect (F (2, 26) = 24.221, p < .001, η2p 
= .65). Multiple comparisons (α = .016) showed significant differences between at the pretest and at 
posttest 2 with a large sized effect (t (13) = –4.242, p = .001, Δ = 1.02) and between at the pretest 
and at posttest 1 with a medium sized effect (t (13) = 2.788, p = .015, Δ = –.67). In addition, group 
5 showed a significant difference with a Friedman test (χ2 (2) = 18.533, p < .001). Multiple 
comparisons by using Wilcoxon signed-rank tests (α = .016) revealed a significant difference 
between at the pretest and at posttest 1 with a large sized effect (z = –2.840, p = .005, r = .52) but no 
significant difference between at the pretest and at posttest 2 with a small sized effect (z = –1.336, p 
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= .182, r = .24). On the other hand, looking at the simple main effects by test, no significant 
difference between groups was found at posttest 1 with a small sized effect (F (2, 40) = 1.440, p 
= .249, η2p = .07). However, a significant difference was found at posttest 2 with a medium sized 
effect (F (2, 40) = 5.439, p = .008, η2p = .21). Multiple comparisons (α = .016) revealed significant 
differences between group 1 and group 5 with a medium effect size (t (27) = 2.980, p = .006, r 
= .50) and between group 2 and group 5 with a medium sized effect (t (27) = 2.905, p = .007, r 
= .49) but no significant difference between group 1 and group 2 with a small sized effect (t (26) 
= .633, p = .532, r = .12). In other words, there were three different points found between these 
three groups: at posttest 2, whereas group 5 produced similar runs, group 1 and group 2 produced 
longer runs; at posttest 1, whereas group 2 and group 5 produced shorter runs, group 1 produced 
similar runs; and at posttest 2, group 1 and group 2 produced fluent runs longer than group 5. On 
the other hand, there was no group difference between group 1 and group 2 at posttest 2 or between 
the three groups at posttest 1. These similarities and differences can be also seen in Figure 7-3-2[1]. 
In summary, it is possible to state the following points about the fluency in groups 1, 2 and 5: 
(1)  At posttest 1, no group showed evidence that proceduralization had been facilitated. Whereas 
group 2 and group 5 performed less fluently, group 1 retained fluency from the pretest. 
However, there was no significant difference between the groups. 
(2) At posttest 2, all groups showed evidence that proceduralization had been facilitated. Groups 1 
and 2 produced longer runs with shorter pauses; however, group 5 produced similar length of 
runs with shorter pauses. Groups 1 and 2 also performed more fluently than group 5, but there 
was no difference between groups 1 and 2. 
 
Table 7.3.2[1](1). 
Summary of Two-way Repeated ANOVAs on Fluency Between Groups 1, 2 and 5 
Source of variation        SS       DF      MS         F       p     partial η2 
Length of pauses 
Group (A)       1.446 2 .723 1.785 .181 .08 
Errors 16.208 40 .405 
Test (B)        2  27.671 .000  
A X B .166 4 .042 .640 .635      .03 
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Errors 5.199 80 .065 
Length of fluent runs 
Group (A)       2.850 2 1.425 2.989 .062 .13 
Errors 19.073 40 .477 
Test (B)       13.825 2 6.913 56.903    .000 .59 
A X B 1.889 4 .472 3.888 .006      .16 
Errors 9.718 80 .121 
 
Table 7.3.2[1](2). 
Summary of the Results of Post Hoc Test on Fluency Between Groups 1, 2 and 5 
Source of variation               SS     DF       MS        F        p   Effect size 
Length of pauses 
pretest－posttest 1    –2.578 .010 r = .28 
pretest－posttest 2   –3.617  .000    r = .39 
Length of fluent runs   
Test at group 1 7.565 2      3.783 21.976 .000 η2p = .63 
pretest－posttest 1  13     .906 .381 Δ = –.32 
pretest－posttest 2 13     –4.462 .001 Δ = 2.28 
Test at group 2 6.114 2      3.057 24.221 .000 η2p = .65 
pretest－posttest 1  13     2.788 .015 Δ = –.67 
pretest－posttest 2 13     –4.242 .001 Δ = 1.02 
Test at group 5  2        18.533 .000  
pretest－posttest 1   –2.840 .005 r = .52 
pretest－posttest 2  –1.336 .182 r = .24 
Group at posttest 1 .427 2       .213 1.440 .249 η2p = .07 
Group at posttest 2 4.090 2      2.045 5.439 .008 η2p = .21 
group 1－group 2   26     .633 .532 r = .12 
group 1－group 5 27     2.980 .006 r = .50 
group 2－group 5  27     2.905 .007 r = .49 
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Groups 1, 3 & 5. Here groups 1, 3, and 5 were compared. A common variable between 
groups 1 and 3 was noticing whereas the different variable was repetition. Figure 7-3-2[2] 
documents how each group produced pauses and fluent runs at the tests, respectively. 
 
Figure 7-3-2[2]. Mean lengths of pauses and fluent runs produced by Groups 1, 3 and 5 in the tests. 
 
Table 7.3.2[2](1) illustrates the results of the statistical analysis by using two-way repeated 
ANOVAs, and Table 7.3.2[2](2) shows the results of post hoc tests. When examining the length of 
pauses, a significant interaction between group and test was not found with a small sized effect (F 
(4, 80) = 1.965, p = .108, η2p = .09). However, the main effect of group was significant with a 
medium sized effect (F (2, 40) = 5.511, p = .008, η2p = .22). Multiple comparisons (α = .016) 
revealed a significant difference between group 1 and group 5 with a medium sized effect (t (85) = 
–4.137, p < .001, r = .41). However, there was no significant difference between group 1 and group 
3 with a small sized effect (t (82) = –1.298, p = .198, r = .14). There was also no difference between 
group 3 and group 5 with a small sized effect although it was significant (t (85) = –2.767, p = .007, 
r = .29). On the other hand, looking at the main effect of test, a Friedman test showed a significant 
difference (χ2 (2) = 27.917, p < .001). Multiple comparisons by using Wilcoxon signed-rank tests (α 
= .016) revealed a significant difference between at the pretest and at posttest 2 with a medium 
sized effect (z = –3.241, p = .001, r = .35) and no difference between at the pretest and at posttest 1 
with a small sized effect although it was significant (z = –2.489, p = .013, r = .27). In other words, 
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all groups had shorter pauses at posttest 2 than at the pretest and similar pauses at posttest 1 to at the 
pretest. Furthermore, at both posttests, although group 1 had shorter pauses than group 5, there was 
no significant difference between group 1 and group 3 or between group 3 and group 5.  
When examining the length of fluent runs, a significant interaction between test and group 
was found with a medium sized effect (F (4, 80) = 4.467, p = .003, η2p = .18). Looking at the simple 
main effects by group, group 1 showed a significant difference between the tests with a large sized 
effect (F (2, 26) = 21.976, p < .001, η2p = .63). Multiple comparisons (α = .016) revealed that there 
was a significant difference between at the pretest and at posttest 2 with a large sized effect (t (13) = 
–4.462, p = .001, Δ = 2.28) but no significant difference between at the pretest and at posttest 1 with 
a small sized effect (t (13) = .906, p = .381, Δ = –.32). In addition, group 3 also showed a 
significant difference between the tests with a large sized effect (F (2, 26) = 13.446, p < .001, η2p 
= .51). Multiple comparisons (α = .016) revealed a significant difference between at the pretest and 
at posttest 1 with a medium sized effect (t (13) = 4.417, p = .001, Δ = –.72) and no significant 
difference between at the pretest and at posttest 2 with a small sized effect (t (13) = –1.426, p = .178, 
Δ = .31). Furthermore, group 5 showed a significant difference by using a Friedman test (χ2 (2) = 
18.533, p < .001). Multiple comparisons by using Wilcoxon signed-rank tests (α = .016) showed 
that there was a significant difference between at the pretest at posttest 1 with a large sized effect (z 
= –2.840, p = .005, r = .52), but the difference between at the pretest and at posttest 2 was not 
significant with a small sized effect (z = –1.336, p = .182, r = .24). On the other hand, looking at the 
simple main effects by test, no significant difference between groups was found at posttest 1 with a 
small sized effect (F (2, 40) = 1.114, p = .338, η2p = .05). However, a significant difference was 
found at posttest 2 with a medium sized effect (F (2, 40) = 4.196, p = .022, η2p = .17). Multiple 
comparisons (α = .016) revealed a significant difference between group 1 and group 5 with a 
medium effect size (t (27) = 2.980, p = .006, r = .50). There was also a difference between group 1 
and group 3 with a medium sized effect although it was not significant (t (26) = 1.745, p = .093, r 
= .32). A Mann-Whitney test, on the other hand, showed no significant difference between group 3 
and group 5 with a small sized effect (U = 89.000, p = .485, r = .13). In other words, three different 
points were found between these three groups: at posttest 2, whereas group 3 and group 5 produced 
similarly fluent runs to at the pretest, only group 1 produced longer runs; at posttest 1, although 
group 3 and group 5 produced shorter runs, group 1 produced as lengthy fluent runs as at the 
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pretest; and at posttest 2, group 1 produced fluent runs longer than group 3 and group 5. On the 
other hand, there was no group difference between group 3 and group 5 at posttest 2 or between the 
three groups at posttest 1. These similarities and differences can be also seen in Figure 7-3-2[2]. 
In summary, it is possible to state the following points about the fluency in groups 1, 3 and 5: 
(1)  At posttest 1, no group showed evidence that proceduralization had been facilitated. Although 
group 3 and group 5 performed less fluently, group 1 retained fluency from the pretest. 
However, there was no difference between the groups. 
(2) At posttest 2, all groups showed evidence that proceduralization had been facilitated. Group 1 
produced longer runs with shorter pauses; however, groups 3 and 5 produced similar length of 
runs with shorter pauses. Group 1 also performed more fluently than groups 3 and 5, and there 
was no difference between groups 3 and 5. 
 
Table 7.3.2[2](1). 
Summary of Two-way Repeated ANOVAs on Fluency Between Groups 1, 3 and 5 
Source of variation        SS       DF      MS         F       p     partial η2 
Length of pauses 
Group (A)       1.498 2 .749 5.511 .008 .22 
Errors 5.436 40 .136 
Test (B)        2  27.917 .000  
A X B .286 4 .072 1.965 .108      .09 
Errors 2.912 80 .036 
Length of fluent runs 
Group (A)       2.495 2 1.248 1.847 .171 .09 
Errors 27.024 40 .676 
Test (B)       10.598 2 5.299 44.273    .000 .53 
A X B 2.139 4 .535 4.467 .003      .18 
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Table 7.3.2[2](2). 
Summary of the Results of Post Hoc Test on Fluency Between Groups 1, 3 and 5 
Source of variation               SS     DF       MS        F         p  Effect size 
Length of pauses 
group 1－group 3   82 –1.298 .198 r = .14 
group 1－group 5   85 –4.137 .000 r = .41 
group 3－group 5   85 –2.767 .007 r = .29 
pretest－posttest 1    –2.489 .013 r = .27 
pretest－posttest 2   –3.241  .001    r = .35 
Length of fluent runs   
Test at group 1 7.565 2      3.783 21.976 .000 η2p = .63 
pretest－posttest 1  13     .906 .381 Δ = –.32 
pretest－posttest 2 13     –4.462 .001 Δ = 2.28 
Test at group 3 3.246 2      1.623 13.446 .000 η2p = .51 
pretest－posttest 1  13     4.417 .001 Δ = –.72 
pretest－posttest 2 13     –1.426 .178 Δ = .31 
Test at group 5  2        18.533 .000  
pretest－posttest 1   –2.840 .005 r = .52 
pretest－posttest 2  –1.336 .182 r = .24 
Group at posttest 1 .500 2       .250 1.114 .338 η2p = .05 
Group at posttest 2 3.855 2      1.927 4.196 .022 η2p = .17 
group 1－group 3   26     1.745 .093 r = .32 
group 1－group 5 27     2.980 .006 r = .50 
group 3－group 5   –.699 .485 r = .13 
 
Groups 2, 4 & 5. Here groups 2, 4, and 5 were compared. A common variable between 
groups 2 and 4 was no-noticing whereas the different variable was repetition. Figure 7-3-2[3] 
illustrates how each group produced pauses and fluent runs at the tests, respectively.  
Table 7.3.2[3](1) shows the results of the statistical analysis by using two-way repeated 
ANOVAs, and Table 7.3.2[3](2) documents the results of post hoc tests. First, when examining the  
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Figure 7-3-2[3]. Mean lengths of pauses and fluent runs produced by Groups 2, 4 and 5 in the tests. 
 
length of pauses, a significant interaction between group and test was found with a medium sized 
effect (F (4, 84) = 3.569, p = .010, η2p = .15). Looking at the simple main effects by group, a 
Friedman test revealed a significant difference between groups in group 2 (χ2 (2) = 10.857, p = .004). 
Multiple comparisons by using Wilcoxon signed-rank tests (α = .016) revealed a significant 
difference between at the pretest and at posttest 2 with a large sized effect (z = –2.923, p = .003, r 
= .55) and no significant difference between at the pretest and at posttest 1 with no effect size (z = 
–.094, p = .925, r = .02). In addition, group 4 revealed a significant difference between the tests 
with a large sized effect (F (2, 30) = 13.736, p < .001, η2p = .48). Multiple comparisons (α = .016) 
showed significant differences between at the pretest and at posttest 1 with a medium sized effect (t 
(15) = 2.877, p = .012, Δ = –.59) and between at the pretest and at posttest 2 with a large sized 
effect (t (15) = 4.517, p < .001, Δ = –.96). Furthermore, group 5 revealed a significant difference 
between the tests with a large sized effect (F (2, 28) = 10.882, p < .001, η2p = .44). Multiple 
comparisons (α = .016) revealed a significant difference between at the pretest and at posttest 1 with 
a large sized effect (t (14) = –2.992, p = .010, Δ = 1.29) and no significant difference between at the 
pretest and at posttest 2 with a small sized effect (t (14) = 1.464, p = .165, Δ = –.37). On the other 
hand, looking at the simple main effects by test, there was no significant difference between groups 
at posttest 1 with a small sized effect (F (2, 42) =1.199, p = .312, η2p = .05) or at posttest 2 with a 
small sized effect (F (2, 42) = 2.548, p = .090, η2p = .10). In other words, at posttest 2, whereas 
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group 5 produced pauses similar to those at the pretest, group 2 and group 4 produced shorter 
pauses. On the other hand, at posttest 1, whereas group 5 produced longer pauses, group 2 produced 
similar pauses to at the pretest, and group 4 produced shorter ones. Furthermore, there was no group 
difference at either posttest. These similarities and differences can be also seen in Figure 7-3-2[3]. 
Next, when examining the length of fluent runs, a significant interaction between group and 
test was not found with a small sized effect (F (4, 84) = 1.957, p = .108, η2p = .09). The main effect 
of group was also not significant with a small sized effect (F (2, 42) = 1.701, p = .195, η2p = .08). 
However, the main effect of test was significant with a large sized effect (F (2, 84) = 50.378, p 
< .001, η2p = .55). Multiple comparisons (α = .016) revealed significant differences between at the 
pretest and at posttest 1 with a medium sized effect (t (44) = 4.889, p < .001, Δ = –.58) and between 
at the pretest and at posttest 2 with a medium sized effect (t (44) = –4.773, p < .001, Δ = .70). In 
other words, as seen from Figure 7-3-2-[3], all groups produced longer runs at posttest 2 and shorter 
runs at posttest 1. Furthermore, there was no group difference at each posttest. 
In summary, it is possible to state the following points about the fluency in groups 2, 4 and 5: 
(1)  At posttest 1, no group showed evidence of proceduralization; in particular, group 5 produced 
shorter runs with longer pauses. However, there was no group difference between the three 
groups. 
(2) At posttest 2, all groups showed evidence of proceduralization. Groups 2 and 4 produced 
longer runs with shorter pauses, and group 5 produced similar length of runs with shorter 
pauses. However, there was no difference between these three groups. 
 
Table 7.3.2[3](1). 
Summary of Two-way Repeated ANOVAs on Fluency Between Groups 2, 4 and 5 
Source of variation           SS       DF      MS         F        p     partial η2 
Length of pauses 
Group (A)       .593 2 .296 .712 .496 .03 
Errors 17.473 42 .416 
Test (B)        2  24.674 .000  
A X B .936 4 .234 3.569 .010      .15 
Errors 5.507 84 .066 
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Length of fluent runs 
Group (A)       2.077 2 1.038 1.701 .195 .08 
Errors 25.645 42 .611 
Test (B)       10.951 2 5.475 50.378    .000 .55 
A X B .851 4 .213 1.957 .108      .09 
Errors 9.129 84 .109 
 
Table 7.3.2[3](2). 
Summary of the Results of Post Hoc Test on Fluency Between Groups 2, 4 and 5 
Source of variation               SS     DF       MS        F       p   Effect size 
Length of pauses 
Test at group 2  2        10.857 .004  
pretest－posttest 1   –.094 .925 r = .02 
pretest－posttest 2  –2.923 .003 r = .55 
Test at group 4 .859 2       .429 13.736 .000 η2p = .48 
pretest－posttest 1  15 2.877 .012 Δ = –.59 
pretest－posttest 2 15 4.517 .000 Δ = –.96 
Test at group 5 1.013 2       .506 10.882 .000 η2p = .44 
pretest－posttest 1  14 –2.992 .010 Δ = 1.29 
pretest－posttest 2 14 1.464 .165 Δ = –.37 
Group at posttest 1 .835 2       .417 1.199 .312 η2p = .05 
Group at posttest 2 .344 2       .172 2.548 .090 η2p = .10 
Length of fluent runs   
pretest－posttest 1  44     4.889 .000 Δ = –.58 
pretest－posttest 2 44     –4.773 .000 Δ = .70 
 
Groups 3, 4 & 5. Here groups 3, 4, and 5 were compared. A common variable between 
groups 3 and 4 was no-repetition whereas the different variable was noticing. Figure 7-3-2[4] 
illustrates how each group produced pauses and fluent runs at the tests, respectively.  
Table 7.3.2[4](1) documents the results of the statistical analysis by using two-way repeated  
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Figure 7-3-2[4]. Mean lengths of pauses and fluent runs produced by Groups 3, 4 and 5 in the tests. 
 
ANOVAs, and Table 7.3.2[4](2) shows the results of post hoc tests. When examining the length of 
pauses, a significant interaction between group and test was found with a medium sized effect (F (4, 
84) = .876, p < .001, η2p = .21). Looking at the simple main effects by group, there was a significant 
difference between the tests in group 3 with a medium sized effect (F (2, 26) = 3.759, p = .037, η2p 
= .23). Multiple comparisons (α = .016) revealed a difference between at the pretest and at posttest 
2 with a medium sized effect although it was not significant (t (14) = 2.483, p = .027, Δ = –.62) and 
no significant difference between at the pretest and at posttest 1 with no effect size (t (14) = .047, p 
= .963, Δ = –.02). In addition, group 4 showed a significant difference between the tests with a large 
sized effect (F (2, 30) = 13.736, p < .001, η2p = .48). Multiple comparisons (α = .016) revealed 
significant differences between at the pretest and at posttest 1 with a medium sized effect (t (15) = 
2.877, p = .012, Δ = –.59) and between at the pretest and at posttest 2 with a large sized effect (t 
(15) = 4.517, p < .001, Δ = –.96). Furthermore, group 5 showed a significant difference with a large 
sized effect (F (2, 28) = 10.882, p < .001, η2p = .44). Multiple comparisons (α = .016) revealed a 
significant difference between at the pretest and at posttest 1 with a large sized effect (t (14) = 2.992, 
p = .010, Δ = 1.29) and no significant difference between at the pretest and at posttest 2 with a small 
sized effect (t (14) = 1.464, p = .165, Δ = –.37). On the other hand, looking at the simple main 
effects by test, there was no significant difference between groups at posttest 2 with a small sized 
effect (F (2, 42) = 1.743, p = .187, η2p = .08). However, there was a significant difference between 
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groups at posttest 1 with a medium sized effect (F (2, 42) = 5.205, p = .010, η2p = .20). Multiple 
comparisons by using Mann-Whitney tests (α = .016) revealed differences between group 3 and 
group 5 with a medium sized effect although it was not significant (U = 55.000, p = .029, r = .33) 
and between group 4 and group 5 with a medium sized effect although it was also not significant (U 
= 63.000, p = .024, r = .34). In other words, whereas group 5 produced pauses at posttest 2 of 
similar length to at the pretest, group 3 and group 4 produced shorter pauses than at the pretest. On 
the other hand, at posttest 1, whereas group 5 produced longer pauses, group 3 produced pauses of 
similar length to at the pretest, and group 4 produced shorter pauses. Furthermore, whereas there 
was no group difference at posttest 2, group 3 and group 4 had shorter pauses than group 5 at 
posttest 1. These similarities and differences can be also seen in Figure 7-3-2[4]. 
Next, when examining the length of fluent runs, a significant interaction between group and 
test was not found with a small sized effect (F (4, 84) = .877, p = .481, η2p = .04). The main effect 
of group was also not significant with a small sized effect (F (2, 42) = .904, p = .413, η2p = .04). 
However, the main effect of test was significant with a large sized effect (F (2, 84) = 39.228, p 
< .001, η2p = .48). Multiple comparisons (α = .016) revealed a significant difference between at the 
pretest and at posttest 1 with a medium sized effect (t (44) = 5.684, p < .001, Δ = –.61). On the 
other hand, the effect size between at the pretest and at the posttest 2 was small although it was 
significant (t (44) = –3.382, p = .002, Δ = .47). In other words, as seen in Figure 7-3-2[4], all groups 
produced shorter fluent runs at posttest 1 and similar runs at posttest 2. Furthermore, there was no 
group difference on either posttest. 
In summary, it is possible to make the following points about the fluency in groups 3, 4 and 5: 
(1) At posttest 1, no group showed evidence of proceduralization. However, group 3 and group 4 
performed more fluently than group 5. On the other hand, there was no difference in fluency 
between group 3 and group 4. 
(2) At posttest 2, group 3 and group 4 showed evidence of proceduralization. However, there was 
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Table 7.3.2[4](1). 
Summary of Two-way Repeated ANOVAs on Fluency Between Groups 3, 4 and 5 
Source of variation       SS       DF      MS         F       p     partial η2 
Length of pauses 
Group (A)       .722 2 .361 2.262 .117 .10 
Errors 6.702 42 .160 
Test (B)       1.263 2 .631 16.470 .000 .28 
A X B .876 4 .219 5.710 .000      .21 
Errors 3.221 84 .038 
Length of fluent runs 
Group (A)       1.445 2 .723 .904 .413 .04 
Errors 33.595 42 .800 
Test (B)       8.393 2 4.197 39.228    .000 .48 
A X B .375 4 .094 .877 .481      .04 
Errors 8.986 84 .107 
 
Table 7.3.2[4](2). 
Summary of the Results of Post Hoc Test on Fluency Between Groups 3, 4 and 5 
Source of variation               SS     DF        MS        F       p   Effect size 
Length of pauses 
Test at group 3 .281 2       .141 3.759 .037 η2p = .23 
pretest－posttest 1  14     .047 .963 Δ = –.02 
pretest－posttest 2 14     2.483 .027 Δ = –.62 
Test at group 4 .859 2       .429 13.736 .000 η2p = .48 
pretest－posttest 1  15 2.877 .012 Δ = –.59 
pretest－posttest 2 15 4.517 .000 Δ = –.96 
Test at group 5 1.013 2       .506 10.882 .000 η2p = .44 
pretest－posttest 1  14 –2.992 .010 Δ = 1.29 
pretest－posttest 2 14 1.464 .165 Δ = –.37 
Group at posttest 1 1.083 2       .542 5.205 .010 η2p = .20 
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group 3－group 4  14 –.092 .927 r = .17 
group 3－group 5   –2.183 .029 r = .33 
group 4－group 5    –2.254 .024 r = .34 
Group at posttest 2 .182 2       .091 1.743 .187 η2p = .08 
Length of fluent runs   
pretest－posttest 1  44     5.684 .000 Δ = –.61 
pretest－posttest 2 44     –3.382 .002 Δ = .47 
 
7.4  Accuracy  
This section focuses on whether participants showed improvement in accuracy through 
looking at the change in their use of target forms and production of erroneous forms at the posttests 
compared to at the pretest. It was also examined if there was any group difference in accuracy at 
each posttest. 
 
7.4.1  Between the experimental groups. 
The data of the four experimental groups was analyzed here to see the influence of repetition 
and noticing for their accuracy at the posttests. Figures 7-4-1[1], 7-4-1[2], 7-4-1[3] and 7-4-1[4] 
show how Repetition/No-Repetition groups and Noticing/No-Noticing groups used target forms and 
produced their erroneous forms at the tests, respectively. 
 
Mean number of target forms used. Table 7.4.1[1](1) illustrates the results of the statistical 
analysis by using a three-way repeated ANOVA on the mean number of target forms used, and 
Table 7.4.1[1](2) shows the results of post hoc tests. When examining the mean number of target 
forms, the interaction between test, noticing and repetition was significant with a medium sized 
effect (F (2, 108) = 9.582, p < .001, η2p = .15). The simple main effects of each variable were then 
examined. 
 
Interaction between test and noticing with repetition/no-repetition. Looking at the interaction 
between test and noticing with repetition, a two-way repeated ANOVA showed a significant 
interaction with a large sized effect (F (2, 52) = 18.190, p < .001, η2p = .41). Then, looking at the 
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simple main effects by noticing, no significant difference was found with no effect size (F (2, 26) 
= .108, p = .898, η2p = .01). Looking at the simple main effects by no-noticing, a significant 
difference was found with a large sized effect (F (2, 26) = 30.044, p = .000, η2p = .70). Multiple 
comparisons (α = .016) revealed a significant difference between at the pretest and at posttest 2 with 
a large sized effect (t (13) = –8.552, p = .000, Δ = .99) and no significant difference between at the 
pretest and at posttest 1 with no effect size (t (13) = .052, p = .959, Δ = –.01). Looking at the simple 
main effects by test, on the other hand, there was a significant difference between noticing and 
no-noticing at posttest 2 with a large sized effect (t (26) = –4.592, p < .001, r = .67) but no 
significant difference at the posttest 1 with a small sized effect (t (26) = –.708, p = .485, r = .14). On 
the other hand, looking at the interaction between test and noticing with no-repetition, a two-way 
repeated ANOVA showed that the interaction was not significant with a small sized effect (F (2, 
56) = 1.068, p = .351, η2p = .04), and the main effect of noticing was not also significant with a 
small sized effect (F (1, 28) = 1.330, p = .285, η2p = .05). The main effect of test was significant 
with a medium sized effect (F (2, 56) = 4.511, p = .015, η2p = .14). However, multiple comparisons 
(α = .016) revealed no significant difference between at the pretest and at posttest 1 with no effect 
size (t (29) = –.688, p = .497, Δ = .11). Furthermore, the effect size between at the pretest and at 
posttest 2 was small although it was significant (t (29) = –3.131, p = .004, Δ = .45).  
In other words, as seen in Figure 7-4-1[1], whereas the Repetition group with noticing (group 
1) used the forms at both posttests similarly to at the pretest, the Repetition group without noticing 
(group 2) used the forms at posttest 1 similarly to at the pretest and more at posttest 2 than at the 
pretest. Furthermore, whereas group 2 used more forms than group 1 at posttest 2, there was no 
difference between the two groups at posttest 1. On the other hand, the No-Repetition groups with 
noticing (group 3) and without noticing (group 4) used the target forms at both posttests similarly to 
at the pretest, and there was no difference between the two groups at either posttest, as shown in 
Figure 7-4-1[2]. 
 
Interaction between test and repetition with noticing/no-noticing. Looking at the interaction 
between test and repetition with noticing, a two-way repeated ANOVA showed a significant 
tendency of the interaction with a small sized effect (F (2, 52) = 2.847, p = .067, η2p = .10). Then, 
looking at the simple main effects by repetition, no significant difference was found with no effect 
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size (F (2, 26) = .108, p = .898, η2p = .01). Looking at the simple main effects by no-repetition, a 
significant difference was found with a medium sized effect (F (2, 26) = 3.683, p = .039, η2p = .22). 
However, multiple comparisons (α = .016) revealed that there was no significant difference between 
at the pretest and posttest 1 with no effect size (t (13) = .320, p = .754, Δ = –.07) or between at the 
pretest and posttest 2 with a small sized effect (t (13) = –2.423, p = .031, Δ = .47). Looking at the 
simple main effects by test, on the other hand, no significant difference was found between 
repetition and no-repetition at the posttest 1 with a small sized effect (t (26) = .557, p = .582, r 
= .11) or posttest 2 with a small sized effect (t (26) = –1.094, p = .284, r = .21). On the other hand, 
looking at the interaction between test and repetition with no-noticing, a two-way repeated ANOVA 
showed a significant interaction with a medium sized effect (F (2, 56) = 7.378, p = .001, η2p = .21). 
Then, looking at the simple main effects by repetition, a significant difference was found with a 
large sized effect (F (2, 26) = 30.004, p < .001, η2p = .70). Multiple comparisons (α = .016) revealed 
a significant difference between at the pretest and at posttest 2 with a large sized effect (t (13) = 
–8.552, p = .000, Δ = .99). However, there was no significant difference between at the pretest and 
at posttest 1 with no effect size (t (13) = .052, p = .959, Δ = –.01). Looking at the simple main 
effects by no-repetition, a significant difference was not found with a small sized effect (F (2, 30) = 
1.761, p = .189, η2p = .11). Looking at the simple main effects by test, on the other hand, no 
significant difference was found between repetition and no-repetition with a small sized effect at 
posttest 1 (t (28) = 1.532, p = .137, r = .28). However, a significant difference was found at posttest 
2 with a large sized effect (t (28) = 4.986, p < .001, r = .69). 
In other words, as Figure 7-4-1[3] illustrates, the Noticing groups with repetition (group 1) 
and without repetition (group 3) used the target forms at both posttests similarly to at the pretest, 
and there was no difference between the two groups on either posttest. On the other hand, whereas 
the No-Noticing group without repetition (group 4) used the target forms at both posttests similarly 
to at the pretest, the No-Noticing group with repetition (group 2) used the forms at posttest 1 
similarly to at the pretest and more at posttest 2 than at the pretest. Furthermore, whereas group 2 
used the forms more than did group 4, there was no difference between the two groups at posttest 1. 
These similarities and differences can be seen in Figure 7-4-1[4]. 
 
Interaction between noticing and repetition at posttest 1 and posttest 2. Looking at the 
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interaction between noticing and repetition at posttest 1, a two-way ANOVA revealed that the 
interaction was not significant with no effect size (F (1, 54) = .507, p = .480, η2p = .01). 
Furthermore, the main effect of instruction was not significant with no effect size (F (1, 54) = .219, 
p = .642, η2p = .00), and the main effect of repetition was not also significant with a small sized 
effect (F (1, 54) = 2.205, p = .143, η2p = .04). On the other hand, looking at the interaction between 
noticing and repetition at posttest 2, a two-way ANOVA revealed significant interaction with a 
medium sized effect (F (1, 54) = 17.445, p < .001, η2p = .21). Then, looking at the simple main 
effects by repetition, a significant difference was found between noticing and no-noticing with a 
large sized effect (t (26) = –4.592, p < .001, r = .67). However, looking at the simple main effects 
by no-repetition, a significant difference was not found between noticing and no-noticing with a 
small sized effect (t (28) = 1.457, p = .156, r = .27). Looking at the simple main effects by noticing, 
on the other hand, a significant difference was not found between repetition and no-repetition with a 
small sized effect (t (26) = –1.094, p = .284, r = .21). However, looking at the simple main effect by 
no-noticing, a significant difference was found between repetition and no-repetition with a large 
sized effect (t (28) = 4.986, p < .001, r = .69).  
In other words, at posttest 1, there was no difference between the Noticing groups with 
repetition and without repetition, between the No-Noticing groups with repetition and without 
repetition, between the Repetition groups with noticing and without noticing, or between the 
No-Repetition groups with noticing and without noticing. At posttest 2, there was no difference 
between groups 3 and 4 or between groups 1 and 3; however, group 2 used the forms more than did 
both group 1 and group 4. 
 
Table 7.4.1[1](1). 
A Three-way Repeated ANOVA on Number of Target Forms Used Between the Experimental Groups 
Source of variation           SS        DF     MS           F       p     partial η2 
Instruction (A)       66.298 1 66.298 .624 .433  .01 
Repetition (B)       524.344 1   524.344 4.935    .031   .08 
A X B 531.548 1    531.548 5.003    .029       .09 
Errors 5737.670      54    106.253 
Test (C) 460.315 2    230.157 16.215    .000      .23 
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C X A  118.063 2     59.031 4.159    .018   .07 
C X B  20.349 2    10.174 .717    .491   .01 
C X A X B  272.001       2 136.001 9.582    .000 .15 
Errors 1532.946 108 14.194 
 
Table 7.4.1[1](2). 
Summary of the Results of Post Hoc Test on Number of Target Forms Used Between the 
Experimental Groups 
Source of variation                  SS    DF     MS         F        p  Effect size 
Test X Instruction at repetition    340.452 2   170.226   18.190 .000    η2p = .41 
Test at instruction            1.714   2    .857      .108 .898 η2p = .01 
Test at no-instruction          646.333 2  323.167   30.044 .000 η2p = .70 
pretest－posttest 1  13     .052 .959 Δ = –.01 
      pretest－posttest 2  13 –8.552 .000    Δ = .99 
Instruction at posttest 1   26     –.708 .485 r = .14 
Instruction at posttest 2   26     –4.592 .000 r = .67 
Test X Instruction at no-repetition  39.917 2  19.959   1.068     .351 η2p = .04 
Test  168.584 2   84.292      4.511 .015 η2p = .14 
pretest－posttest 1   29 –.688 .497 Δ = .11 
      pretest－posttest 2  29 –3.131 .004 Δ = .45 
Instruction 114.905 1  114.905      1.330 .285 η2p = .05 
Test X Repetition at instruction  76.024 2 38.012 2.847 .067 η2p = .10 
Test at repetition  1.714 2      .857 .108 .898 η2p = .01 
Test at no-repetition         138.048 2 69.024  3.683 .039 η2p = .22 
pretest－posttest 1  13     .320 .754 Δ = –.07 
      pretest－posttest 2 13 –2.423 .031 Δ = .47 
Repetition at posttest 1   26     .557 .582 r = .11 
Repetition at posttest 2   26     –1.094 .284 r = .21 
Test X Repetition at no-instruction  221.003 2 110.501 7.378     .001    η2p = .21 
Test at repetition  646.333 2   323.167   30.044     .000   η2p = .70 
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pretest－posttest 1  13     .052 .959 Δ = –.01 
      pretest－posttest 2 13 –8.552 .000    Δ = .99 
Test at no-repetition         65.625 2 32.812  1.761 .189  η2p = .11 
Repetition at posttest 1   28 1.532 .137 r = .28 
Repetition at posttest 2   28 4.986 .000    r = .69 
Instruction X Repetition at posttest 1 22.581 1    22.581 .507 .480 η2p = .01 
Instruction     9.751  1  9.751 .219 .642 η2p = .00 
Repetition          98.230  1   98.230   2.205 .143   η2p = .04 
Instruction X Repetition at posttest 2 707.226 1 707.226 17.445     .000    η2p = .21 
Instruction at repetition          26   –4.592 .000 r = .67 
Instruction at no-repetition              28       1.457 .156 r = .27 
Repetition at instruction  26     –1.094 .284 r = .21 
Repetition at no-instruction  28 4.986 .000 r = .69 
 
Ratio of erroneous uses of target forms. Table 7.4.1[2](1) illustrates the results of the 
statistical analysis by using a three-way repeated ANOVA on the ratio of erroneous uses of the 
target forms, and Table 7.4.1[2](2) shows the results of post hoc tests. When examining the ratio of 
erroneous target forms, the interaction between test, noticing and repetition was significant with a 
small sized effect (F (2, 108) = 3.621, p = .030, η2p = .06). The simple main effects of each variable 
were then examined. 
 
Interaction between test and noticing with repetition/no-repetition. Looking at the interaction 
between test and noticing with repetition, a two-way repeated ANOVA showed a significant 
interaction with a medium sized effect (F (2, 52) = 5.078, p = .010, η2p = .16). Then, looking at the 
simple main effects by noticing, a significant difference was found with a large sized effect (F (2, 
26) = 11.973, p < .001, η2p = .48). Multiple comparisons (α = .016) showed a significant difference 
between at the pretest and at posttest 2 with a large sized effect (t (13) = 5.598, p < .001, Δ = –1.31). 
Furthermore, there was a difference between at the pretest and at posttest 1 with a large sized effect 
although it was not significant (t (13) = 2.657, p = .020, Δ = –.82). Looking at the simple main 
effects by no-noticing, the interaction showed a medium sized effect although it was not significant 
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Figure 7-4-1[1]. Target forms used and erroneous target forms produced by Group 1 (the Repetition 
group with Noticing) and Group 2 (the Repetition group) in the tests. 
 
Figure 7-4-1[2]. Target forms used and erroneous target forms produced by Group 3 (the 
No-Repetition group with Noticing) and Group 4 (the No-Repetition group) in the tests. 
 
(F (2, 26) = 2.374, p = .113, η2p = .15). Multiple comparisons (α = .016) revealed a difference 
between at the pretest and at posttest 1 with a medium sized effect although it was not significant (t 
(13) = –1.326, p = .208, Δ = .75) and no significant difference between at the pretest and at posttest 
2 with a small sized effect (t (13) = .852, p = .410, Δ = –.29). Looking at the simple main effects by 
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test, on the other hand, significant differences between noticing and no-noticing were found at 
posttest 1 with a medium sized effect (t (26) = –2.396, p = .024, r = .43) and at posttest 2 with a 
medium sized effect (t (26) = –2.806, p = .009, r = .48). On the other hand, looking at the 
interaction between test and noticing with no-repetition, a two-way repeated ANOVA showed a 
significant interaction with a medium sized effect (F (2, 56) = 5.034, p = .010, η2p = .15). Then, 
looking at the simple main effects by noticing, a significant difference was found with a large sized 
effect (F (2, 26) = 9.344, p = .001, η2p = .42). Multiple comparisons (α = .016) revealed a significant 
difference between at the pretest and at posttest 2 with a large sized effect (t (13) = 3.665, p = .003, 
Δ = –1.09) but no significant difference between at the pretest and at posttest 1 with no effect size (t 
(13) = –.129, p = .899, Δ = .04). Looking at the simple main effects by no-noticing, no significant 
difference was found with no effect size (F (2, 30) = .012, p = .988, η2p = .00). Looking at the 
simple main effects by test, no significant difference between noticing and no-noticing was found at 
posttest 1 with no effect size (t (28) = .373, p = .712, r = .07). However, a Mann-Whitney test 
revealed a significant difference at posttest 2 with a medium sized effect (U = 61.500, p = .036, r 
= .38). 
In other words, whereas the Repetition group with noticing (group 1) produced a lower ratio 
of erroneous target forms at both posttests than at the pretest, the Repetition group without noticing 
(group 2) did not produce a lower ratio of erroneous target forms at posttest 2 but did produce a 
higher ratio of erroneous target forms at posttest 1. Furthermore, at both posttests, group 1 produced 
a lower ratio of erroneous target forms than group 2. These ratios can be seen in Figure 7-4-1[1]. On 
the other hand, as seen in Figure 7-4-1[2], whereas the No-Repetition group with noticing (group 3) 
produced a lower ratio of erroneous target forms at posttest 2 but did not produce a lower ratio of 
erroneous target forms at posttest 1, the No-Repetition group without noticing (group 4) did not 
produce a lower ratio of erroneous target forms at either posttest. In addition, whereas both groups 
produced a similar ratio of erroneous target forms at posttest 1, group 3 produced a lower ratio of 
erroneous target forms than did group 4 at posttest 2. 
 
Interaction between test and repetition with noticing/no-noticing. First, looking at the 
interaction between test and repetition with noticing, a two-way repeated ANOVA showed a 
significant tendency of the interaction with a small sized effect (F (2, 52) = 2.483, p = .093, η2p  
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Figure 7-4-1[3]. Target forms used and erroneous target forms produced by Group 1 (the Noticing 
group with Repetition) and Group 3 (the Noticing group) in the tests. 
 
Figure 7-4-1[4]. Target forms used and erroneous target forms produced by Group 2 (the 
No-Noticing group with Repetition) and Group 4 (the No-Noticing group) in the tests. 
 
= .09). Then, looking at the simple main effects by repetition, a significant difference was found 
with a large sized effect (F (2, 26) = 11.973, p < .001, η2p = .48). Multiple comparisons (α = .016) 
showed a significant difference between at the pretest and at posttest 2 with a large sized effect (t 
(13) = 5.598, p < .001, Δ = –1.31) and a difference between at the pretest and at posttest 1 with a 
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large sized effect although it was not significant (t (13) = 2.657, p = .020, Δ = –.82). Looking at the 
simple main effects by no-repetition, a significant difference was found with a large sized effect (F 
(2, 26) = 9.344, p = .001, η2p = .42). Multiple comparisons (α = .016) revealed a significant 
difference between at the pretest and at posttest 2 with a large sized effect (t (13) = 3.665, p = .003, 
Δ = –1.09) but no significant difference between at the pretest and at posttest 1 with no effect size (t 
(13) = –.129, p = .899, Δ = .04). Looking at the simple main effects by test, on the other hand, no 
significant difference between repetition and no-repetition was found at posttest 2 with no effect 
size (t (26) = –.200, p = .843, r = .04). However, a medium sized effect was found at posttest 1 
although it was not significant (t (26) = –1.688, p = .103, r = .32). On the other hand, looking at the 
interaction between test and repetition with no-noticing, a two-way repeated ANOVA showed no 
significant interaction with a small sized effect (F (2, 56) = 1.551, p = .221, η2p = .05). The main 
effect of repetition was not significant with no effect size (F (1, 28) = .189, p = .667, η2p = .01), and 
the main effect of test was also not significant with a small sized effect (F (2, 56) = 1.831, p= .170, 
η2p = .06). 
In other words, as seen in Figure 7-4-1[3], the Noticing group with repetition (group 1) and 
the Noticing group without repetition (group 3) both produced a lower ratio of erroneous target 
forms at posttest 2; however, at posttest 1, group 1 produced a lower ratio of erroneous target forms 
whereas group 3 did not produce a lower ratio of erroneous target forms. Furthermore, although 
there was no difference between the two groups at posttest 2, group 1 produced a lower ratio of 
erroneous target forms than did group 3 at posttest 1. On the other hand, the No-Noticing group 
with repetition (group 2) and the No-Noticing group without repetition (group 4) both produced a 
similar ratio of erroneous target forms at both posttests to at the pretest. In addition, there was no 
difference between the two groups at either posttest. These can be illustrated in Figure 7-4-1[4]. 
 
Interaction between noticing and repetition at posttest 1 and posttest 2. Looking at the 
interaction between noticing and repetition at posttest 1, a two-way ANOVA revealed that the 
interaction was significant with a small sized effect (F (1, 54) = 4.133, p = .047, η2p = .07). Then, 
looking at the simple main effects by repetition, a significant difference was found between noticing 
and no-noticing with a medium sized effect (t (26) = –2.396, p = .024, r = .43). However, looking at 
the simple main effects by no-repetition, there was no significant difference with no effect size (t 
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(28) = .373, p = .712, r = .07). Looking at the simple main effects by noticing, on the other hand, a 
medium sized effect was found between repetition and no-repetition although it was not significant 
(t (26) = –1.688, p = .103, r = .32). However, looking at the simple main effects by no-noticing, no 
significant difference was found with a small sized effect (t (28) = 1.251, p = .221, r = .23). On the 
other hand, looking at the interaction between noticing and repetition at posttest 2, a two-way 
ANOVA revealed no significant interaction with no effect size (F (1, 54) = .070, p = .792, η2p = .00). 
The main effect of repetition was not also significant with no effect size (F (1, 54) = .226, p = .636, 
η2p = .00). However, the main effect of noticing was significant with a medium sized effect (F (1, 
54) = 14.074, p < .001, η2p = .21). 
In other words, at posttest 1, whereas the ratio of erroneous target forms produced by the 
Repetition group with noticing was lower than that by the Repetition group without noticing, there 
was no difference in the ratio between the No-Repetition groups with noticing and without noticing. 
Furthermore, whereas the error ratio produced by the Noticing group with repetition was lower than 
the Noticing group without repetition, there was no difference in the ratio between the No-Noticing 
groups with repetition and without repetition. At posttest 2, on the other hand, whereas the Noticing 
groups produced a lower ratio of erroneous target forms than the No-Noticing groups, there was no 
difference between the Repetition groups and the No-Repetition groups. 
 
In summary, it is possible to make the following points about the accuracy of the 
experimental groups at each posttest: 
(1) At posttest 1, all groups produced a similar ratio of erroneous target forms to at the pretest, and 
they also produced similar ratios of erroneous target forms to each other. However, only group 1 
produced a lower ratio of erroneous target forms and showed improvement in accuracy from the 
pretest, and the degree of the improvement of group 1 was large enough to show significant 
difference from other groups. On the other hand, there was no difference in accuracy between 
other groups. 
(2) At posttest 2, group 1, group 2 and group 3 showed improvement in accuracy from the pretest. 
Furthermore, the degree of improvement of both group 2 and group 3 was large enough to show 
significant difference from group 4. On the other hand, there was no difference between group 1 
and group 3.  
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Table 7.4.1[2](1). 
A Three-way Repeated ANOVA on Ratio of Erroneous Uses of Target Forms Between the 
Experimental Groups  
Source of variation            SS      DF       MS         F       p     partial η2 
Noticing (A)       .106 1 .106 3.181 .080   .06 
Repetition (B)       .000 1 .000 .004    .948   .00 
A X B .018 1 .018 .552    .461      .01 
Errors 1.797 54     .033 
Test (C) .275 2 .137 12.031    .000   .18 
C X A .151 2 .075 6.603 .002   .11 
C X B .006 2 .003 .283    .754      .01 
C X A X B .083 2 .041 3.621    .030      .06 
Errors 1.233 108     .011 
 
Table 7.4.1[2](2). 
Summary of the Results of Post Hoc Test on Ratio of Erroneous Uses of Target Forms Between the 
Experimental Groups 
Source of variation                 SS   DF       MS        F        p   Effect size 
Test X Noticing at repetition   .134 2       .067 5.078   .010 η2p = .16 
Test at noticing            .220 2       .110 11.973 .000   η2p = .48 
pretest－posttest 1  13 2.657 .020 Δ = –.82 
      pretest－posttest 2  13 5.598 .000 Δ = –1.31 
Test at no-noticing           .081 2       .041   2.374 .113 η2p = .15 
pretest－posttest 1  13 –1.326 .208 Δ = .75 
      pretest－posttest 2  13      .852 .410  Δ = –.29 
Noticing at posttest 1   26     –2.396 .024 r = .43 
Noticing at posttest 2   26     –2.806 .009 r = .48 
Test X Noticing at no-repetition  .099 2       .049  5.034 .010 η2p = .15 
Test at noticing            .196 2       .098      9.344 .001 η2p = .42 
pretest－posttest 1   13 –.129 .899 Δ = .04 
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      pretest－posttest 2  13      3.665 .003 Δ = –1.09 
Test at no-noticing           .000 2       .000   .012 .988 η2p = .00 
Noticing at posttest 1   28     .373 .712  r = .07 
Noticing at posttest 2    –2.101 .036 r = .38 
Test X Repetition at noticing  .049 2       .024 2.483 .093  η2p = .09 
Test at repetition            .220 2       .110      11.973    .000   η2p = .48 
pretest－posttest 1   13      2.657 .020  Δ = –.82 
      pretest－posttest 2  13     5.598 .000  Δ = –1.31 
Test at no-repetition   .196 2       .098      9.344    .001   η2p = .42 
pretest－posttest 1   13     –.129 .898   Δ = .04 
      pretest－posttest 2   13      3.665 .003  Δ = –1.09 
Repetition at posttest 1   26     –1.688 .103 r = .32 
Repetition at posttest 2   26     –.200 .843 r = .04 
Test X Repetition at no-noticing   .040 2       .020 1.551 .221 η2p = .05 
Test .047 2       .024 1.831 .170   η2p = .06 
Repetition  .008    1       .008   .189 .667 η2p = .01 
Noticing X Repetition at posttest 1  .098 1 .098 4.133 .047 η2p = .07 
Noticing at repetition           26   –2.396 .024 r = .43 
Noticing at no-repetition  28        .373 .712 r = .07 
Repetition at noticing  26     –1.688 .103 r = .32 
Repetition at no-noticing  28 1.251 .221 r = .23 
Noticing X Repetition at posttest 2  .001 1 .001  .070 .792   η2p = .00 
Noticing          .189 1      .189 14.074 .000 η2p = .21 
Repetition .003 1 .003 .226 .636 η2p = .00 
 
7.4.2  Between the experimental groups and control group. 
The data of the three groups, the two experimental groups and the control group, was 
analyzed here to see the influence on their accuracy at the posttests of repetition and/or noticing 
during the training sessions and/or no sessions. 
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Groups 1, 2 & 5. Table 7.4.2[1](1) illustrates the results of the statistical analysis on accuracy 
by using two-way repeated ANOVAs, and Table 7.4.2[1](2) shows the results of post hoc tests. 
Figure 7-4-2[1] shows how the two Repetition groups used the target forms and what ratios of 
erroneous forms they produced at the tests, respectively, compared to the control group. 
 
Number of target forms used. When examining the number of target forms used, a significant 
interaction between test and group was found with a large sized effect (F (4, 80) = 7.537, p < .001, 
η2p = .27). Looking at the simple main effects by group, group 1 showed no significant difference 
between the tests with no effect size (F (2, 26) = .108, p = .898, η2p = .01). However, group 2 
showed a significant difference between the tests with a large sized effect (F (2, 26) = 30.044, p 
< .001, η2p = .70). Multiple comparisons (α = .016) revealed a significant difference between at the 
pretest and at posttest 2 with a large sized effect (t (13) = –8.552, p < .001, Δ = .99) and no 
significant difference between at the pretest and at posttest 1 with no effect size (t (13) = .052, p 
= .959, Δ = –.01). In addition, group 5 showed a significant difference between the tests with a large 
sized effect (F (2, 28) = 10.602, p < .001, η2p = .43). Multiple comparisons (α = .016) revealed a 
significant difference between at the pretest and at posttest 2 with a large sized effect (t (14) = 
–3.055, p = .009, Δ = .81) and no significant difference between at the pretest and at posttest 1 with 
a small sized effect (t (14) = 1.600, p = .132, Δ = –.45). On the other hand, looking at the simple 
main effects by test, there was a significant difference between groups at posttest 1 with a medium 
sized effect (F (2, 40) = 6.170, p = .005, η2p = .24). Multiple comparisons (α = .016) revealed 
significant differences between group 1 and group 5 with a large effect size (t (27) = 3.033, p = .005, 
r = .51) and between group 2 and group 5 with a large sized effect (t (27) = 3.162, p = .004, r = .52). 
However, there was no significant difference between group 1 and group 2 with a small sized effect 
(t (26) = –.708, p = .485, r = .14). Furthermore, at posttest 2, there was a significant difference 
between groups with a large sized effect (F (2, 40) = 11.859, p < .001, η2p = .37). Multiple 
comparisons (α = .016) revealed significant differences between group 1 and group 2 with a large 
seized effect (t (26) = –4.592, p < .001, r = .67) and between group 2 and group 5 with a large sized 
effect (t (27) = 3.810, p = .001, r = .59) but no significant difference between group 1 and group 5 
with no effect (t (27) = –.297, p = .769, r = .06). 
In other words, as seen in Figure 7-4-2[1], group 1 used the target forms at both posttests 
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similarly to at the pretest whereas, although both group 2 and group 5 used the forms similarly at 
the pretest and posttest 1, they used the forms at posttest 2 more. Furthermore, at posttest 1, the 
Repetition groups used the target forms more than did group 5 whereas there was no difference 
between the Repetition groups. At posttest 2, group 2 used the target forms most whereas group 1 
and group 5 used the forms similarly to each other. 
 
Ratio of erroneous uses of target forms. When examining the ratio of erroneous uses of the 
target forms, a significant interaction between test and group was found with a medium sized effect 
(F (4, 80) = 5.099, p = .001, η2p = .20). Looking at the simple main effects by group, group 1 
showed a significant difference between the tests with large sized effect (F (2, 26) = 11.973, p 
< .001, η2p = .48). Multiple comparisons (α = .016) showed a significant difference between at the 
pretest and at posttest 2 with a large sized effect (t (13) = 5.598, p < .001, Δ = –1.31) and a 
difference between at the pretest and at posttest 1 with a large sized effect although it was not 
significant (t (13) = 2.657, p = .020, Δ = –.82). Furthermore, group 2 showed a difference between 
the tests with a medium sized effect although it was not significant (F (2, 26) = 2.374, p = .113, η2p 
= .15). Multiple comparisons (α = .016) revealed that there was a difference between at the pretest 
and at posttest 1 with a medium sized effect although it was not significant (t (13) = –1.326, p 
= .208, Δ = .75) but no significant difference between at the pretest and at posttest 2 with a small 
sized effect (t (13) = .852, p = .410, Δ = –.29). In addition, group 5 showed a significant difference 
between the tests with a medium sized effect (F (2, 28) = 3.655, p= .039, η2p = .21). Multiple 
comparisons (α = .016) revealed a significant difference between at the pretest and at posttest 1 with 
a large sized effect (t (14) = –2.742, p = .016, Δ = .86) but no significant difference between at the 
pretest and at posttest 2 with a small sized effect (t (14) = –1.282, p = .221, Δ = .35). On the other 
hand, looking at the simple main effects by test, there was a significant difference between groups 
at posttest 1 with a medium sized effect (F (2, 40) = 5.488, p = .008, η2p = .22). Multiple 
comparisons (α = .016) revealed a significant difference between group 1 and group 5 with a large 
sized effect (t (27) = –3.583, p = .001, r = .57) and another difference between group 1 and group 2 
with a medium sized effect although it was not significant (t (26) = –2.396, p = .024, r = .43). 
However, the difference between group 2 and group 5 was not significant with a small sized effect 
(t (27) = –.553, p = .585, r = .11). Furthermore, there was a significant difference between groups at 
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posttest 2 with a large sized effect (F (2, 40) = 12.121, p < .001, η2p = .38). Multiple comparisons (α 
= .016) revealed significant differences between group 1 and group 2 with a medium effect size (t 
(26) = –2.806, p = .009, r = .48) and between group 1 and group 5 with a large sized effect (t (27) = 
–4.910, p < .001, r = .69). Another difference was found between group 2 and group 5 with a 
medium sized effect although it was not significant (t (27) = –2.083, p = .047, r = .37). 
In other words, as seen in the Figure 7-4-2[1] below, the ratios of erroneous target forms 
produced by group 1 at both posttests were lower than those at the pretest. However, the error ratios 
produced by group 2 and group 5 at posttest 1 were higher than that at the pretest, and they did not 
produce a lower ratio of erroneous target forms at posttest 2 than at the pretest. Furthermore, at 
posttest 1, the error ratio produced by group 1 was lower than those by both group 2 and group 5 
whereas there was no difference in the ratio between group 2 and group 5. On the other hand, at 
posttest 2, group 1 produced the lowest ratio of erroneous target forms whereas group 5 produced 
the highest ratio. 
 
Figure 7-4-2[1]. Target forms used and erroneous forms produced by Groups 1, 2 and 5 in the tests. 
 
In summary, it is possible to declare the following points about the accuracy of groups 1, 2 
and 5 at each posttest: 
(1) At posttest 1, although all groups used the target forms similarly to at the pretest, only group 1 
produced a lower ratio of erroneous target forms and showed improvement in accuracy. 
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Therefore, group 1 was more accurate than both group 2 and the control group. On the other 
hand, because of using the target forms more than did the control group, group 2 was more 
accurate than the control group although both groups produced a similar ratio of erroneous 
forms. 
(2) At posttest 2, all groups showed improvement in accuracy from the pretest. However, the degree 
of improvement by the Repetition groups was larger than by the control group, and the 
Repetition groups were more accurate than the control group.  
 
Table 7.4.2[1](1). 
Summary of Two-way Repeated ANOVAs on Accuracy Between Groups 1, 2 and 5 
Source of variation           SS        DF     MS          F       p     partial η2 
Number of target forms used 
Group (A)       1498.326 2 749.163 6.799 .003 .25 
Errors 4407.363 40 110.184 
Test (B)       669.175 2 334.587 25.401    .000 .39 
A X B 397.140 4 99.285 7.537    .000      .27 
Errors 1053.775 80 13.172 
Ratio of erroneous uses of target forms 
Group (A)       .280 2 .140 5.978 .005 .23 
Errors .937 40 .023 
Test (B)       .132 2 .066 5.563    .005 .12 
A X B .242 4 .060 5.099    .001 .20 
Errors .949 80 .012 
 
Table 7.4.2[1](2). 
Summary of the Results of Post Hoc Test on Accuracy Between Groups 1, 2 and 5 
Source of variation              SS      DF      MS         F        p   Effect size 
Number of target forms used 
Test at group 1 1.714 2       .857 .108 .898 η2p = .01 
Test at group 2 646.333 2 323.167 30.044 .000 η2p = .70 
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pretest－posttest 1  13     .052 .959 Δ = –.01 
pretest－posttest 2 13 –8.552 .000 Δ = .99 
Test at group 5 429.511 2 214.756 10.602 .000 η2p = .43 
pretest－posttest 1  14 1.600 .132 Δ = –.45 
pretest－posttest 2 14 –3.055 .009 Δ = .81 
Group at posttest 1 627.556 2 313.778 6.170 .005 η2p = .24 
group 1－group 2   26     –.708 .485 r = .14 
group 1－group 5 27     3.033 .005 r = .51 
group 2－group 5  27     3.162 .004 r = .52 
Group at posttest 2 962.017 2 481.099 11.859 .000 η2p = .37 
group 1－group 2   26     –4.592 .000 r = .67 
group 1－group 5 27     –.297 .769 r = .06 
group 2－group 5  27     3.810 .001 r = .59 
Ratio of erroneous uses of target forms 
Test at group 1 .220 2 .110 11.973 .000 η2p = .48 
pretest－posttest 1  13 2.657 .020 Δ = –.82 
pretest－posttest 2 13 5.598 .000 Δ = –1.31 
Test at group 2 .081 2 .041 2.374 .113 η2p = .15 
pretest－posttest 1  13 –1.326 .208 Δ = .75 
pretest－posttest 2 13 .852 .410 Δ = –.29 
Test at group 5 .069 2 .034 3.655 .039 η2p = .21 
pretest－posttest 1  14 –2.742 .016 Δ = .86 
pretest－posttest 2 14 –1.282 .221 Δ = .35 
Group at posttest 1 .255 2 .127 5.488 .008 η2p = .22 
group 1－group 2   26     –2.396 .024 r = .43 
group 1－group 5 27     –3.583 .001 r = .57 
group 2－group 5  27     –.553 .585 r = .11 
Group at posttest 2 .255 2 .128 12.121 .000 η2p = .38 
group 1－group 2   26     –2.806 .009 r = .48 
group 1－group 5 27     –4.910 .000 r = .69 
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group 2－group 5  27     –2.083 .047 r = .37 
 
Groups 1, 3 & 5. Table 7.4.2[2](1) documents the results of the statistical analysis by using 
two-way repeated ANOVAs, and Table 7.4.2[2](2) shows the results of post hoc tests. Figure 
7-4-2[2] shows how the two Noticing groups and the control group used the target forms and what 
ratios of erroneous forms they produced at the tests, respectively, compared to the control group. 
 
Number of target forms used. When examining the number of target forms used, a significant 
interaction between test and group was found with a medium sized effect (F (4, 80) = 3.517, p 
= .011, η2p = .15). Looking at the simple main effects by group, group 1 showed no significant 
difference between the tests with no effect size (F (2, 26) = .108, p = .898, η2p = .01). Although 
group 3 showed a significant difference between the tests with a medium sized effect (F (2, 26) = 
3.683, p = .039, η2p = .22), multiple comparisons (α = .016) revealed that there was no significant 
difference between at the pretest and at posttest 1 with no effect size (t (13) = .320, p = .754, Δ = 
–.07) or between at the pretest and at posttest 2 with a small sized effect (t (13) = –2.423, p = .031, 
Δ = .47). Group 5 showed a significant difference between the tests with a large sized effect (F (2, 
28) = 10.602, p < .001, η2p = .43). Multiple comparisons (α = .016) revealed that there was a 
significant difference between at the pretest and at posttest 2 with a large sized effect (t (14) = 
–3.055, p = .009, Δ = .81) and no significant difference between at the pretest and at posttest 1 with 
a small sized effect (t (14) = 1.600, p = .132, Δ = –.45). On the other hand, looking at the simple 
main effects by test, no significant difference was found between groups at posttest 2 with a small 
sized effect (F (2, 40) = .621, p = .542, η2p = .03). However, there was a significant difference 
between groups at posttest 1 with a medium sized effect (F (2, 40) = 4.843, p = .013, η2p = .20). 
Multiple comparisons (α = .016) revealed a significant difference between group 1 and group 5 with 
a large effect size (t (27) = 3.033, p = .005, r = .51) and a difference between group 3 and group 5 
with a medium sized effect although it was not significant (t (27) = 2.334, p = .027, r = .41). The 
difference between group 1 and group 3 was not significant with a small sized effect (t (26) = .557, 
p = .582, r = .11). 
In other words, as Figure 7-4-2[2] shows, the Noticing groups used the target forms at both 
posttests similarly to at the pretest. On the other hand, group 5 used the forms at posttest 2 more 
The effectiveness of task repetition 91 
 
than at the pretest and used the forms at posttest 1 similarly to at the pretest. Furthermore, there was 
no group difference at posttest 2; however, the Noticing groups used the target forms at posttest 1 
more than did group 5, and there was no difference between the Noticing groups.  
 
Ratio of erroneous uses of target forms. When examining the ratio of erroneous uses of the 
target forms, a significant interaction between test and group was found with a medium sized effect 
(F (4, 80) = 6.561, p < .001, η2p = .25). Looking at the simple main effects by group, group 1 
showed a significant difference between the tests with large sized effect (F (2, 26) = 11.973, p 
< .001, η2p = .48). Multiple comparisons (α = .016) revealed that there was a significant difference 
between at the pretest and at posttest 2 with a large sized effect (t (13) = 5.598, p < .001, Δ = –1.31) 
and a difference between at the pretest and at posttest 1 with a large sized effect although it was not 
significant (t (13) = 2.657, p = .020, Δ = –.82). Furthermore, group 3 showed a significant 
difference between the tests with a large sized effect (F (2, 26) = 9.344, p = .001, η2p = .42). 
Multiple comparisons (α = .016) revealed that there was a significant differences between at the 
pretest and at posttest 2 with a large sized effect (t (13) = 3.665, p = .003, Δ = –1.09) and no 
significant difference between at the pretest and at posttest 1 with no effect size (t (13) = –.129, p 
= .899, Δ = .04). In addition, group 5 showed a significant difference between the tests with a 
medium sized effect (F (2, 28) = 3.655, p = .039, η2p = .21). Multiple comparisons (α = .016) 
revealed that there was a significant difference between at the pretest and at posttest 1 with a large 
sized effect (t (14) = –2.742, p = .016, Δ = .86) but no significant difference between at the pretest 
and at posttest 2 with a small sized effect (t (14) = –1.282, p = .221, Δ = .35). On the other hand, 
looking at the simple main effects by test, a significant difference between groups was found at the 
posttest 1 with a large sized effect (F (2, 40) = 6.019, p = .005, η2p = .30). Multiple comparisons (α 
= .016) revealed a significant difference between group 1 and group 5 with a large sized effect (t 
(27) = –3.583, p = .001, r = .57). There were also other differences between group 1 and group 3 
with a medium sized effect although it was not significant (t (26) = –1.688, p = .103, r = .32) and 
between group 3 and group 5 with a medium sized effect although it was not significant (t (27) = 
–1.699, p = .101, r = .31). A significant difference between groups was also found at posttest 2 with 
a large sized effect (F (2, 40) = 19.078, p < .001, η2p = .96). Multiple comparisons (α = .016) 
revealed significant differences between group 1 and group 5 with a large sized effect (t (27) = 
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–4.910, p < .001, r = .69) and between group 3 and group 5 with a large sized effect (t (27) = –5.367, 
p < .001, r = .72). However, there was no significant difference between group 1 and group 3 with 
no effect size (t (26) = –.200, p = .843, r = .04). 
In other words, as illustrated in Figure 7-4-2[2] below, the Noticing groups produced a lower 
ratio of erroneous target forms at posttest 2 than at the pretest whereas group 5 did not. On the other 
hand, the error ratio produced by group 1 at posttest 1 was lower than that at the pretest, and the 
ratio produced by group 3 was similar to that at the pretest whereas the ratio produced by group 5 
was higher than at the pretest. Furthermore, at posttest 1, group 1 produced the lowest ratio of 
erroneous target forms whereas group 5 produced the highest ratio. On the other hand, at posttest 2, 
group 5 also produced the highest ratio of erroneous forms, and there was no difference in the ratio 
between the Noticing groups. 
 
Figure 7-4-2[2]. Target forms used and erroneous forms produced by Groups 1, 3 and 5 in the tests. 
 
In summary, it is possible to infer the following points about the accuracy of groups 1, 3 and 
5 at each posttest: 
(1) At posttest 1, all groups used the target forms similarly to at the pretest, and the Noticing groups 
used the target forms more than did the control group. Group 1 produced a lower ratio of 
erroneous target forms and showed improvement in accuracy, and group 3 produced a similar 
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ratio of erroneous target forms and retained accuracy from the pretest. Therefore, the Noticing 
groups were more accurate than the control group. On the other hand, group 1 was more 
accurate than group 3 although both groups used the target forms similarly to each other. 
(2) At posttest 2, all groups showed improvement in accuracy from the pretest and used the forms 
similarly to each other. However, because the degree of the improvement by the Noticing 
groups was larger than that by the control group, the Noticing groups were more accurate than 
the control group. On the other hand, there was no difference between the Noticing groups. 
 
Table 7.4.2[2](1). 
Summary of Two-way Repeated ANOVAs on Accuracy Between Groups 1, 3 and 5 
Source of variation           SS        DF     MS           F       p     partial η2 
Number of target forms used 
Group (A)       371.941 2 185.971 1.991 .150 .09 
Errors 3736.602 40 93.415 
Test (B)       332.726 2 166.363 10.551    .000 .21 
A X B 221.785 4 55.446 3.517    .011      .15 
Errors 1261.394 80 15.767 
Ratio of erroneous uses of target forms 
Group (A)       .313 2 .156 6.520 .004 .25 
Errors .960 40 .024 
Test (B)       .241 2 .120 12.405    .000 .24 
A X B .255 4 .064 6.561    .000 .25 
Errors .777 80 .010 
 
Table 7.4.2[2](2). 
Summary of the Results of Post Hoc Test on Accuracy Between Groups 1, 3 and 5 
Source of variation             SS        DF     MS          F       p   Effect size 
Number of target forms used 
Test at group 1 1.714 2       .857 .108 .898 η2p = .01 
Test at group 3 138.048 2 69.024 3.683 .039 η2p = .22 
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pretest－posttest 1  13     .320 .754 Δ = –.07 
pretest－posttest 2 13 –2.423 .031 Δ = .47 
Test at group 5 429.511 2 214.756 10.602 .000 η2p = .43 
pretest－posttest 1  14 1.600 .132 Δ = –.45 
pretest－posttest 2 14 –3.055 .009 Δ = .81 
Group at posttest 1 377.191 2 188.596 4.843 .013 η2p = .20 
group 1－group 3   26     .557 .582 r = .11 
group 1－group 5 27     3.033 .005 r = .51 
group 3－group 5  27     2.334 .027 r = .41 
Group at posttest 2 56.037 2 28.019 .621 .542 η2p = .03 
Ratio of erroneous uses of target forms 
Test at group 1 .220 2 .110 11.973 .000 η2p = .48 
pretest－posttest 1  13 2.657 .020 Δ = –.82 
pretest－posttest 2 13 5.598 .000 Δ = –1.31 
Test at group 3 .196 2 .098 9.344 .001 η2p = .42 
pretest－posttest 1  13 –.129 .899 Δ = .04 
pretest－posttest 2 13 3.665 .003 Δ = –1.09 
Test at group 5 .069 2 .034 3.655 .039 η2p = .21 
pretest－posttest 1  14 –2.742 .016 Δ = .86 
pretest－posttest 2 14 –1.282 .221 Δ = .35 
Group at posttest 1 .229 2 .114 6.019 .005 η2p = .30 
group 1－group 3   26     –1.688 .103 r = .32 
group 1－group 5 27     –3.583 .001 r = .57 
group 3－group 5  27     –1.699 .101 r = .31 
Group at posttest 2 .332 2 .166 19.078 .000 η2p = .96 
group 1－group 3   26     –.200 .843 r = .04 
group 1－group 5 27     –4.910 .000 r = .69 
group 3－group 5  27     –5.367 .000 r = .72 
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Groups 2, 4 & 5. Table 7.4.2[3](1) shows the results of the statistical analysis by using 
two-way repeated ANOVAs, and Table 7.4.2[3](2) shows the results of post hoc tests. Figure 
7-4-2[3] shows how the two No-Noticing groups used the target forms and what ratios of erroneous 
forms they produced at the tests, respectively, compared to the control group. 
 
Number of target forms used. When examining the number of target forms used, a significant 
interaction between test and group was found with a medium sized effect (F (4, 84) = 4.443, p 
= .003, η2p = .18). Looking at the simple main effects by group, group 4 showed no significant 
difference between the tests with a small sized effect (F (2, 30) = 1.761, p = .189, η2p = .11). 
However, group 2 showed a significant difference between the tests with a large sized effect (F (2, 
26) = 30.044, p < .001, η2p = .70). Multiple comparisons (α = .016) revealed that there was a 
significant difference between at the pretest and at posttest 2 with a large sized effect (t (13) = 
–8.552, p < .001, Δ = .99) and no significant difference between at the pretest and at posttest 1 with 
no effect size (t (13) = .052, p = .959, Δ = –.01). In addition, group 5 showed a significant 
difference between the tests with a large sized effect (F (2, 28) = 10.602, p < .001, η2p = .43). 
Multiple comparisons (α = .016) showed that there was a significant difference between at the 
pretest at posttest 2 with a large sized effect (t (14) = –3.055, p = .009, Δ = .81) and no significant 
difference between at the pretest and at posttest 1 with a small sized effect (t (14) = 1.600, p = .132, 
Δ = –.45). On the other hand, looking at the simple main effects by test, a significant difference 
between groups was found at posttest 1 with a medium sized effect (F (2, 42) = 6.677, p = .003, η2p 
= .24). Multiple comparisons (α = .016) revealed significant differences between group 2 and group 
5 with a large sized effect (t (27) = 3.162, p = .004, r = .52) and between group 4 and group 5 with a 
medium sized effect (t (29) = 2.739, p = .010, r = .45). However, the difference between group 2 
and group 4 was not significant with a small sized effect (t (28) = 1.532, p = .137, r = .28). 
Furthermore, a significant difference between groups was found at posttest 2 with a medium sized 
effect (F (2, 42) = 13.044, p < .001, η2p = .20). Multiple comparisons (α = .016) revealed significant 
differences between group 2 and group 4 with a large effect size (t (28) = 4.986, p < .001, r = .69) 
and between group 2 and group 5 with a large sized effect (t (27) = 3.810, p = .001, r = .59). 
However, the difference between group 4 and group 5 was not significant with a small sized effect 
(t (29) = –.674, p = .506, r = .13). 
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In other words, as seen in Figure 7-4-2[3], whereas group 4 used target forms at posttest 2 
similarly to at the pretest, group 2 and group 5 used the forms more than at the pretest. On the other 
hand, all groups used the target forms at posttest 1 similarly to at the pretest. Furthermore, at 
posttest 1, group 2 and group 4 used the target forms more than did group 5 whereas there was no 
difference between group 2 and group 4. On the other hand, at posttest 2, group 2 used the target 
forms more than did both group 4 and group 5, and there was no difference between group 4 and 
group 5.  
 
Ratio of erroneous uses of target forms. When examining the ratio of erroneous uses of the 
target forms, a significant interaction between group and test was not found with a small sized effect 
(F (4, 84) = 1.311, p = .273, η2p = .02). The main effect of group was also not significant with a 
small sized effect (F (2, 42) = 1.275, p= .290, η2p = .04). Furthermore, the main effect of test was 
significant, but the effect size was small (F (2, 84) = 4.061, p= .021, η2p = .04). In other words, all 
groups produced a similar ratio of erroneous target forms at both posttests to at the pretest, and there 
was no group difference on either posttest, as can be seen in Figure 7-4-2[3]. 
 
Figure 7-4-2[3]. Target forms used and erroneous forms produced by Groups 2, 4 and 5 in the tests. 
 
In summary, it is possible to state the following points about the accuracy of groups 2, 4 and 5 
in each posttest: 
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(1) At posttest 1, all groups produced similar quantities of target forms and produced a similar ratio 
of erroneous target forms to at the pretest; therefore, no group showed any improvement in 
accuracy from the pretest. However, because both group 2 and group 4 used the target forms 
more than did group 5, and there was no group difference in error ratio, they were more accurate 
than group 5. On the other hand, there was no difference in the amount of target forms used or 
the ratio of erroneous forms produced between group 2 and group 4. 
(2) At posttest 2, although all groups produced similar ratios of erroneous target forms to at the 
pretest, both group 2 and group 5 used the target forms more than at the pretest; therefore, both 
groups showed improvement in accuracy from the pretest. Furthermore, although all groups 
produced similar ratios of erroneous target forms to each other, group 2 used more target forms 
than did both group 4 and group 5; therefore, group 2 was more accurate than both group 4 and 
group 5. On the other hand, there was no difference in the amount of target forms used or the 
ratio of erroneous forms produced between group 4 and group 5. 
 
Table 7.4.2[3](1). 
Summary of Two-way Repeated ANOVAs on Accuracy Between Groups 2, 4 and 5 
Source of variation           SS        DF     MS          F       p     partial η2 
Number of target forms used 
Group (A)       1716.710 2 858.355 8.631 .001 .29 
Errors 4176.890 42 99.450 
Test (B)       888.090 2 444.045 26.532    .000 .39 
A X B 297.425 4 74.356 4.443    .003      .18 
Errors 1405.864 84 16.736 
Ratio of erroneous uses of target forms 
Group (A)       .091 2 .046 1.275 .290 .06 
Errors 1.506 42 .036 
Test (B)       .095 2 .048 4.061    .021 .09 
A X B .061 4 .015 1.311    .273 .06 
Errors .984 84 .012 
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Table 7.4.2[3](2). 
Summary of the Results of Post Hoc Test on Accuracy Between Groups 2, 4 and 5 
Source of variation              SS      DF      MS         F        p   Effect size 
Number of target forms used 
Test at group 2 646.333 2 323.167 30.044 .000 η2p = .70 
pretest－posttest 1  13     .052 .959 Δ = –.01 
pretest－posttest 2 13 –8.552 .000 Δ = .99 
Test at group 4 65.625 2 32.812 1.761 .189 η2p = .11 
Test at group 5 429.511 2 214.756 10.602 .000 η2p = .43 
pretest－posttest 1  14 1.600 .132 Δ = –.45 
pretest－posttest 2 14 –3.055 .009 Δ = .81 
Group at posttest 1 573.486 2 286.743 6.677 .003 η2p = .24 
group 2－group 4   28     1.532 .137 r = .28 
group 2－group 5 27     3.162 .004 r = .52 
group 4－group 5  29     2.739 .010 r = .45 
Group at posttest 2 1088.883 2 544.442 13.044 .000 η2p = .20 
group 2－group 4   28     4.986 .000 r = .69 
group 2－group 5 27     3.810 .001 r = .59 
group 4－group 5  29     –.674 .506 r = .13 
 
Groups 3, 4 & 5. Table 7.4.2[4](1) shows the results of the statistical analysis by using 
two-way repeated ANOVAs, and Table 7.4.2[4](2) shows the results of post hoc tests. Figure 
7-4-2[4] shows how the two No-Repetition groups used the target forms and what ratios of 
erroneous forms they produced at the tests, respectively, compared to the control group. 
 
Number of target forms used. When examining the number of target forms used, the 
interaction between test and group showed a significant tendency with a small sized effect (F (4, 
84) = 2.260, p = .069, η2p = .10). Looking at the simple main effects by group, group 4 showed no 
significant difference between the tests with a small sized effect (F (2, 30) = 1.761, p = .189, η2p 
= .11). Group 3 showed a significant difference between the tests with a medium sized effect (F (2, 
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26) = 3.683, p = .039, η2p = .22). According to multiple comparisons (α = .016), there was no 
significant difference between at the pretest and at posttest 1 with no effect size (t (13) = .320, p 
= .754, Δ = –.07) or between at the pretest and at posttest 2 with a small sized effect (t (13) = 
–2.423, p = .031, Δ = .47). In addition, group 5 showed a significant difference between the tests 
with a large sized effect (F (2, 28) = 10.602, p < .001, η2p = .43). Multiple comparisons (α = .016) 
revealed that there was a significant difference between at the pretest and at posttest 2 with a large 
sized effect (t (14) = –3.055, p = .009, Δ = .81) and no significant difference between at the pretest 
and at posttest 1 with a small sized effect (t (14) = 1.600, p = .132, Δ = –.45). On the other hand, 
looking at the simple main effects by test, there was no significant difference between groups at the 
posttest 2 with a small sized effect (F (2, 42) = 1.031, p = .366, η2p = .05). However, at posttest 1, a 
significant difference was found with a medium sized effect (F (2, 42) = 4.299, p = .020, η2p = .17). 
Multiple comparisons (α = .016) revealed a significant difference between group 4 and group 5 with 
a medium effect size (t (29) = 2.739, p = .010, r = .45). There was another difference between group 
3 and group 5 with a medium sized effect although it was not significant (t (27) = 2.334, p = .027, r 
= .41). On the other hand, the difference between group 3 and group 4 was not significant with no 
effect size (t (28) = .213, p = .833, r = .04). 
In other words, as seen in Figure 7-4-2[4], both group 3 and group 4 used the target forms at 
posttest 2 similarly to at the pretest whereas group 5 used the forms more than at the pretest. On the 
other hand, all groups used the target forms at posttest 1 similarly to at the pretest. Furthermore, all 
groups used the target forms similarly to each other at posttest 2. On the other hand, at posttest 1, 
both group 3 and group 4 used the target forms more than did group 5 whereas there was no 
difference between group 3 and group 4. 
 
Ratio of erroneous uses of target forms. When examining the ratio of erroneous uses of the 
target forms, a significant interaction between group and test was found with a medium sized effect 
(F (4, 84) = 4.283, p = .003, η2p = .17). Looking at the simple main effects by group, group 4 
showed no significant difference between the tests with no effect size (F (2, 30) = .012, p = .989, 
η2p = .00). However, group 3 showed a significant difference between the tests with a large sized 
effect (F (2, 26) = 9.344, p = .001, η2p = .42). Multiple comparisons (α = .016) revealed a significant 
difference between at the pretest and at posttest 2 with a large sized effect (t (13) = 3.665, p = .003, 
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Δ = –1.09) and no significant difference between at the pretest and at posttest 1 with no effect size (t 
(13) = –.129, p = .899, Δ = .04). In addition, group 5 showed a significant difference between the 
tests with a medium sized effect (F (2, 28) = 3.655, p = .039, η2p = .21). Multiple comparisons (α 
= .016) revealed a significant difference between at the pretest and at posttest 1 with a large sized 
effect (t (14) = –2.742, p = .016, Δ = .86) but no significant difference between at the pretest and at 
posttest 2 with a small sized effect (t (14) = 1.393, p = .185, Δ = –.41). On the other hand, looking 
at the simple main effects by test, there was no significantdifference between groups at posttest 1 
with a small sized effect (F (2, 42) = 2.475, p = .096, η2p = .11). However, at posttest 2, a significant 
difference between groups was found with a large sized effect (F (2, 42) = 8.267, p = .001, η2p 
= .28). Multiple comparisons (α = .016) showed a significant difference between group 3 and group 
5 with a large sized effect (t (27) = –5.367, p < .001, r = .72). A Mann-Whitney test (α = .016) also 
showed difference between group 3 and group 4 with a medium sized effect although it was not 
significant (U = 61.500, p = .036, r = .31). On the other hand, the difference between group 4 and 
group 5 was not significant with a small sized effect (t (29) = –1.169, p = .252, r = .21). 
 
Figure 7-4-2[4]. Target forms used and erroneous forms produced by Groups 3, 4 and 5 in the tests. 
 
In other words, as seen in Figure 7-4-2[4], group 3 produced a lower ratio of erroneous target 
forms at posttest 2 than at the pretest whereas both group 4 and group 5 produced a similar ratio of 
erroneous forms to at the pretest. On the other hand, group 3 and group 4 both produced similar 
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ratios of erroneous forms at posttest 1 to at the pretest whereas group 5 produced a higher ratio of 
erroneous forms than at the pretest. Whereas there was no group difference in error ratio at posttest 
1, the ratio produced at posttest 2 by group 3 was lower than that produced by both group 4 and 
group 5, and there was no difference between group 4 and group 5. 
In summary, it is possible to declare the following points about the accuracy of groups 3, 4 
and 5 in each posttest: 
(1) At posttest 1, all groups used target forms similarly to at the pretest, and both group 3 and group 
4 produced erroneous forms similarly to at the pretest although group 5 produced more than at 
the pretest. Therefore, both group 3 and group 4 did not show improvement in accuracy from 
the pretest, and group 5 showed a decrease in accuracy from the pretest. On the other hand, 
although all groups produced similar ratios of erroneous target forms to each other, both group 3 
and group 4 used the target forms more than did group 5; therefore, group 3 and group 4 were 
more accurate than group 5. However, there was no difference in the amount of target forms 
used or the ratio of erroneous forms produced between group 3 and group 4. 
(2) At posttest 2, group 4 similarly used the target forms and produced a similar ratio of erroneous 
target forms to at the pretest. However, group 3 used the forms more than at the pretest but 
produced a lower ratio of erroneous forms than at the pretest, while group 5 used target forms 
more than at the pretest and produced a similar ratio of erroneous forms to at the pretest. 
Therefore, both group 3 and group 5 showed improvement in accuracy. On the other hand, 
although all groups used the target forms similarly to each other, group 3 was more accurate 
than groups 4 and 5, and there was no difference between group 4 and group 5.  
 
Table 7.4.2[4](1). 
Summary of Two-way Repeated ANOVAs on Accuracy Between Groups 3, 4 and 5 
Source of variation           SS        DF     MS          F       p     partial η2 
Number of target forms used 
Group (A)       282.938 2 141.469 1.695 .196 .08 
Errors 3506.128 42 83.479 
Test (B)       469.252 2 234.626 12.215    .000 .23 
A X B 173.673 4 43.418 2.260    .069      .10 
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Errors 1613.483 84 19.208 
Ratio of erroneous uses of target forms 
Group (A)       .187 2 .094 2.574 .088 .11 
Errors 1.529 42 .036 
Test (B)       .109 2 .055 5.660    .005 .12 
A X B .166 4 .041 4.283    .003 .17 
Errors .812 84 .010 
 
Table 7.4.2[4](2). 
Summary of the Results of Post Hoc Test on Accuracy Between Groups 3, 4 and 5 
Source of variation             SS       DF      MS         F        p   Effect size 
Number of target forms used 
Test at group 3 138.048 2 69.024 3.683 .039 η2p = .22 
pretest－posttest 1  13     .320 .754 Δ = –.07 
pretest－posttest 2 13 –2.423 .031 Δ = .47 
Test at group 4 65.625 2 32.812 1.761 .189 η2p = .11 
Test at group 5 429.511 2 214.756 10.602 .000 η2p = .43 
pretest－posttest 1  14 1.600 .132 Δ = –.45 
pretest－posttest 2 14 –3.055 .009 Δ = .81 
Group at posttest 1 271.771 2 135.886 4.299 .020 η2p = .17 
group 3－group 4   28     .213 .833 r = .04 
group 3－group 5 27     2.334 .027 r = .41 
group 4－group 5  29     2.739 .010 r = .45 
Group at posttest 2 94.940 2 47.470 1.031 .366 η2p = .05 
Ratio of erroneous uses of target forms 
Test at group 3 .196 2 .098 9.344 .001 η2p = .42 
pretest－posttest 1  13     –.129 .899 Δ = .04 
pretest－posttest 2 13 3.665 .003 Δ = –1.09 
Test at group 4 .000 2 .000 .012 .989 η2p = .00 
Test at group 5 .069 2 .034 3.655 .039 η2p = .21 
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pretest－posttest 1  14 –2.742 .016 Δ = .86 
pretest－posttest 2 14 –1.282 .221 Δ = .35 
Group at posttest 1 .104 2 .052 2.475 .096 η2p = .11 
Group at posttest 2 .246 2 .123 8.267 .001 η2p = .28 
group 3－group 4    –2.101 .036 r = .31 
group 3－group 5 27     –5.367 .000 r = .72 
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8.  Discussion 
 
Here the four hypotheses are examined to discern the influence, if any, of the various 
permutations in the training sessions of (1) doing task repetition or not, (2) giving learners chances 
for noticing their own errors or not, and/or (3) practicing narrative tasks or not for increasing 
fluency and accuracy through facilitating proceduralization.  
                      
8.1  Effectiveness of Repetition and Noticing 
Tables 8.1[1] and 8.1[2] document how the four experimental groups performed at both 
posttests. Hypotheses 1 and 2 were tested through close reference to these tables so that the 
effectiveness of repetition and noticing could be discerned and examined. Hypothesis 1, that 
repetition of the same task will be more effective for improving fluency and accuracy and causing 
more fluency and accuracy than no-repetition, was partially supported. Hypothesis 2, that noticing 
of forms will be more effective for improving fluency and accuracy and causing more fluency and 
accuracy than no-noticing, was also partially supported. 
 
Fluency. As seen in Table 8.1[1], looking at fluency at posttest 2, the Repetition group and 
the No-Repetition group both showed evidence that proceduralization had been facilitated. Because 
of having had longer runs for pausing than at the pretest, the degree of proceduralization by the 
Repetition group was larger than by the No-Repetition group. However, the degree was not large 
enough to show group difference. As for fluency at posttest 1, neither group showed any evidence 
that proceduralization had been facilitated, but they had showed a decrease in fluency. Furthermore, 
there was no group difference.  
Table 8.1[1] also illustrates that at posttest 2, the Noticing group and the No-Noticing group 
both showed evidence that proceduralization had been facilitated, but there was no difference 
between the two groups. As for fluency at posttest 1, neither group showed any evidence that 
proceduralization had been facilitated, but they had showed a decrease in fluency. In addition, there 
was no difference between the two groups. 
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Table 8.1[1]. 
Summary of the Analyses on Fluency by the Experimental Groups 
                    Improvement                         Group difference 
               posttest 1        posttest 2           posttest 1                   posttest 2 
Repetition    －×       ○○        Repetition = No-Repetition  Repetition = No-Repetition 
           (pauses)→ (runs)↓  (pauses)↓ (runs)↑          (pauses) Repetition = No-Repetition         
No-Repetition   －×      ○－                 (runs) Repetition = No-Repetition        
(pauses)→ (runs)↓  (pauses)↓ (runs)→      
Noticing      －×      ○○      Noticing = No-Noticing     Noticing = No-Noticing 
           (pauses)→ (runs)↓   (pauses)↓ (runs)↑        (pauses) Noticing = No-Noticing 
No-Noticing    －×      ○○                 (runs) Noticing = No-Noticing 
(pauses)→ (runs)↓   (pauses)↓ (runs)↑       
Note. The arrows refer to any change from the pretest: → (no change), ↓ (decreased) and ↑ (increased). The figures 
refer to whether or not there was any improvement: ○ (improved), × (decreased) and － (no change). 
 
Accuracy. Table 8.1[2] illustrates that at posttest 2, the Repetition group (group 1) and the 
No-Repetition (group 3) both showed an improvement in accuracy, and the degree of improvement 
by the Repetition group was not large enough to show any difference from the No-Repetition group. 
However, without noticing, the Repetition group (group 2) showed improvement in accuracy, and 
the degree of improvement was large enough to show difference from the No-Repetition group 
(group 4). As for accuracy at posttest 1, only the Repetition group with noticing (group 1) showed 
an improvement in accuracy, and the degree of improvement was large enough to show difference 
from the No-Repetition group (group 3). However, without noticing, both groups (groups 2 and 4) 
neither showed improvement in accuracy nor significant difference from each other.  
On the other hand, as seen in Table 8.1[2], the Noticing group (group 1) and the No-Noticing 
group (group 2) with task repetition showed an improvement in accuracy at posttest 2. The degree 
of improvement by the Noticing group was not clear enough to show difference from the 
No-Noticing group. However, without repetition, the Noticing group (group 3) showed 
improvement in accuracy, and the degree of improvement was large enough to show difference 
from the No-Noticing group (group 4). As for accuracy at posttest 1, only the Noticing group with 
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repetition (group 1)  showed an improvement in accuracy, and the degree of improvement was 
large enough to show difference from the No-Noticing group (group 2). However, without 
repetition, both groups (groups 3 and 4) neither showed improvement in accuracy nor any 
difference from each other. 
 
Table 8.1[2]. 
Summary of the Analyses on Accuracy by the Experimental Groups 
                   Improvement                                 Group difference 
               posttest 1          posttest 2                 posttest 1               posttest 2 
Group 1     －○         －○         Group 1 > Group 2       Group 1 > Group 2 
R+N       (TF use)→ (errors)↓   (TF use)→ (errors)↓      (TF use) G1 = G2        (TF use) G1 < G2  
Group 2     －×         ○－              (errors) G1 < G2         (errors) G1 < G2 
R          (TF use)→ (errors)↑   (TF use)↑ (errors)→     
Group 3     －－         －○         Group 3 = Group 4       Group 3 > Group 4 
No-R+N    (TF use)→ (errors)→  (TF use)→ (errors)↓     (TF use) G3 = G4        (TF use) G3 = G4  
Group 4     －－         －－              (errors) G3 = G4         (errors) G3 < G4 
No-R       (TF use)→ (errors)→  (TF use)→ (errors)→     
Group 1     －○         －○         Group 1 > Group 3       Group 1 = Group 3 
N+R        (TF use)→ (errors)↓   (TF use)→ (errors)↓     (TF use) G1 = G3        (TF use) G1 = G3  
Group 3     －－         －○              (errors) G1 < G3         (errors) G1 = G3 
N          (TF use)→ (errors)→  (TF use)→ (errors)↓     
Group 2     －×         ○－         Group 2 = Group 4       Group 2 > Group 4 
No-N+R     (TF use)→ (errors)↑   (TF use)↑ (errors)→    (TF use) G2 = G4        (TF use) G2 > G4  
Group 4     －－         －－             (errors) G2 = G4         (errors) G2 = G4 
No-N       (TF use)→ (errors)→  (TF use)→ (errors)→     
Note. G1 = Group 1, G2 = Group 2, G3 = Group 3, G4 = Group 4, G5 = Group 5. R+N = Repetition with Noticing, 
No-R+N = No-Repetition with Noticing, N+R = Noticing with Repetition, No-N+R = No-Noticing with Repetition. 
 
The greater effectiveness of repetition and noticing can thus be confirmed in the following 
cases: 
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(1) As for fluency in the same task at the posttest, the Repetition group improved from at the pretest 
more than the No-Repetition group did.  
(2) As for accuracy in the same task at the posttest, without noticing, the Repetition group improved 
from the pretest whereas the No-Repetition group did not, and the Repetition group performed 
more accurately than the No-Repetition group. Without repetition, the Noticing group 
improved from the pretest whereas the No-Noticing group did not, and the Noticing group also 
performed more accurately than the No-Noticing group. 
(3) As for accuracy in a new task at the posttest, with noticing, the Repetition group made gains 
from the pretest whereas the No-Repetition group did not, and the Repetition group performed 
more accurately than the No-Repetition group. With repetition, the Noticing group gained from 
the pretest whereas the No-Noticing group did not, and the Noticing group also performed 
more accurately than the No-Noticing group. 
 
8.2  Effectiveness of the Combination of Repetition and Noticing 
Tables 8.2[1], 8.2[2], 8.2[3] and 8.2[4] document how group 1 (with repetition and noticing) 
performed at both posttests compared to group 2 (with repetition), group 3 (with noticing) and the 
control group. Hypothesis 3 was tested through close reference to these tables to decipher and 
examine the effectiveness of the combination of repetition and noticing. Hypothesis 3, that the 
combination of repetition and noticing will be more effective for improving fluency and accuracy 
and causing more fluency and accuracy than repetition or noticing only, was partially supported. 
 
Fluency. As seen from comparisons between group 1, group 2 and the control group in Table 
8.2[1], all groups showed evidence that proceduralization had been facilitated at posttest 2. 
Although the degree of proceduralization by group 1 and group 2 was larger than that by the control 
group because of longer fluent runs than at the pretest, there was no difference between group 1 and 
group 2. Furthermore, as seen from comparisons between group 1, group 3 and the control group in 
Table 8.2[2], all groups showed evidence that proceduralization had been facilitated. Although the 
degree of proceduralization by group 1 was larger than that by both group 3 and the control group 
because of longer fluent runs than at the pretest, there was no difference between group 3 and the 
control group.   
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On the other hand, Table 8.2[1] illustrates that, at posttest 1, none of group 1, group 2 and the 
control group performed better than at the pretest. It also shows that, although both group 2 and the 
control group decreased in fluency from the pretest, group 1 performed similarly to at the pretest 
and showed evidence that proceduralization had been facilitated. As seen in Table 8.2[2], none of 
group 1, group 3 and the control group performed better than at the pretest. Although group 3 and 
the control group decreased in fluency from the pretest, group 1 performed similarly to at the pretest 
and showed evidence that proceduralization had been facilitated. However, there was no difference 
between group 1, group 2 and the control group or between group 1, group 3 and the control group. 
 
Table 8.2[1]. 
Summary of the Analyses on Fluency by Groups 1, 2 and 5 
                      Improvement                            Group difference 
                   posttest 1        posttest 2               posttest 1              posttest 2 
Group 1        －－      ○○       G1 = G2, G1 = G5,       G1 = G2, G1 > G5, 
              (pauses)→ (runs)→  (pauses)↓ (runs)↑      G2 = G5                G2 > G5   
Group 2          －×      ○○          (pauses) G1 = G2,      (pauses) G1 = G2,     
(pauses)→ (runs)↓   (pauses)↓ (runs)↑      G1 = G5, G2 = G5      G1 = G5, G2 = G5 
Group 5          －×      ○－          (runs) G1 = G2,        (runs) G1 = G2, 
(pauses)→ (runs)↓   (pauses)↓ (runs)→     G1 = G5, G2 = G5      G1 > G5, G2 > G5        
 
Table 8.2[2]. 
Summary of the Analyses on Fluency by Groups 1, 3 and 5 
Improvement                            Group difference 
                   posttest 1        posttest 2               posttest 1              posttest 2 
Group 1         －－       ○○         G1 = G3, G1 > G5,      G1 > G3, G1 > G5, 
              (pauses)→ (runs)→  (pauses)↓ (runs)↑       G3 = G5               G3 = G5 
Group 3          －×       ○－         (pauses) G1 = G3,       (pauses) G1 = G3, 
(pauses)→ (runs)↓   (pauses)↓ (runs)→     G1 < G5, G3 = G5       G1 < G5, G3 = G5    
Group 5          －×       ○－         (runs) G1 = G3,         (runs) G1 > G3, 
(pauses)→ (runs)↓   (pauses)↓ (runs)→   G1 = G5, G3 = G5       G1 > G5, G3 = G5    
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Accuracy. Looking at accuracy at posttest 2 through comparisons between group 1, group 2 
and the control group in Table 8.2[3], all groups produced the target forms more correctly than at 
the pretest, the degree of improvement in accuracy by group 1 and group 2 being larger than by the 
control group. On the other hand, it is not clear if group 1 was more accurate than group 2, because 
group 1 produced erroneous forms less than group 2 whereas group 2 used more target forms than 
group 1. Through comparisons between group 1, group 3 and the control group in Table 8.2[4], all 
groups produced the target forms more correctly than at the pretest, and the degree of improvement 
in accuracy by group 1 and group 3 was larger than by the control group. There was no difference 
between group 1 and group 3.  
Table 8.2[3] documents that, at the posttest 1, group 1 showed improvement in accuracy, and 
the degree of improvement was large enough to show difference from both group 2 and the control 
group. There was also difference between group 2 and the control group. Table 8.2[4] also 
illustrates the improvement in accuracy of group 1, and the degree of improvement was large 
enough to show difference from group 3 and the control group. Although group 3 did not show any 
improvement in accuracy, the decrease in accuracy was small enough to show difference from the 
control group.  
 
Table 8.2[3]. 
Summary of the Analyses on Accuracy by Groups 1, 2 and 5 
                      Improvement                            Group difference 
                   posttest 1        posttest 2               posttest 1              posttest 2 
Group 1        －○      －○       G1 > G2, G1 > G5,      G1 > G2, G1 > G5, 
             (TF use)→ (errors)↓  (TF use)→(errors)↓     G2 > G5               G2 > G5    
Group 2          －×      ○－  (TF use) G1 = G2,      (TF use) G1 < G2,  
            (TF use)→ (errors)↑   (TF use)↑ (errors)→ G1 > G5, G2 > G5      G1 = G5, G2 > G5     
Group 5          －×      ○－            (errors) G1 < G2,       (errors) G1 < G2,     
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Table 8.2[4]. 
Summary of the Analyses on Accuracy by Groups 1, 3 and 5 
Improvement                            Group difference 
                   posttest 1        posttest 2               posttest 1              posttest 2 
Group 1        －○      －○       G1 > G3, G1 > G5,      G1 = G3, G1 > G5, 
             (TF use)→ (errors)↓  (TF use)→(errors)↓     G3 > G5               G3 > G5    
Group 3          －－      －○  (TF use) G1 = G3,      (TF use) G1 = G3,  
            (TF use)→ (errors)→   (TF use)→ (errors)↓ G1 > G5, G3 > G5      G1 = G5, G3 = G5     
Group 5          －×      ○－            (errors) G1 < G3,       (errors) G1 = G3,     
 (TF use)→ (errors)↑   (TF use)↑ (errors)→ G1 < G5, G3 < G5      G1 < G5, G3 < G5           
 
The greater effectiveness of the combination of repetition and noticing than either just 
repetition or noticing in the sessions can thus be confirmed in the following cases: 
(1) As for fluency in the same task at the posttest, although all groups showed evidence that 
proceduralization had been facilitated, the combination of repetition and noticing had greater 
effectiveness than noticing only but not than repetition only. 
(2) As for fluency in a new task at the posttest, whereas only group 1 showed evidence that 
proceduralization had been facilitated, the combination of repetition and noticing did not have 
greater effectiveness than noticing only or repetition only. 
(3) As for accuracy in the same task at the posttest, all groups improved from the pretest, and the 
combination of repetition and noticing did not produce greater effectiveness than noticing only. 
(4) As for accuracy in a new task at the posttest, only the combination of repetition and noticing 
improved from the pretest and was more accurate than repetition only and noticing only. 
 
8.3  Effectiveness of Intervention in the Training Sessions 
Tables 8.3[1], 8.3[2], 8.3[3] and 8.3[4] illustrate how group 2 and group 3 performed at both 
posttests compared to group 4 (without repetition and noticing) and the control group. Hypothesis 4 
was tested through close reference to these tables to decipher and examine the effectiveness of 
intervention and practice in the training sessions. Hypothesis 4, that either repetition or noticing will 
be more effective for improving fluency and accuracy and causing more fluency and accuracy than 
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neither, was partially supported. 
 
Fluency. Looking at posttest 2 through comparisons between group 2, group 4 and the 
control group in Table 8.3[1], although all groups showed evidence that proceduralization had been 
facilitated, the degree of proceduralization by group 2 and group 4 was larger than that by the 
control group because of the shorter pauses than at the pretest. Although there was no difference 
between group 2 and group 4, there was difference between group 2 and the control group. As seen 
in Table 8.3[2], the comparisons between group 3, group 4 and the control group showed that, 
although group 3 and group 4 manifested evidence that proceduralization had been facilitated, there 
was no difference between the groups.  
On the other hand, the comparisons between group 2, group 4 and the control group at 
posttest 1 in Table 8.3[1] showed that, although no groups performed better than at the pretest, 
group 2 and group 4 decreased in fluency less than the control group did and still performed better 
than the control group. It is because group 2 used similar pauses to at the pretest, and group 4 used 
shorter pauses than at the pretest while the control group used longer pauses than at the pretest. 
However, no difference was found between group 2, group 4 and the control group. Meanwhile, as 
seen in Table 8.3[2], the comparisons between group 3, group 4 and the control group showed that, 
although no group performed better than at the pretest, group 3 and group 4 decreased in fluency 
less than the control group did and still performed better than the control group because of their 
 
Table 8.3[1]. 
Summary of the Analyses on Fluency by Groups 2, 4 and 5 
Improvement                            Group difference 
                   posttest 1        posttest 2               posttest 1              posttest 2 
Group 2          －×       ○○          G2 = G4, G2 = G5,        G2 = G4, G2 = G5, 
(pauses)→ (runs)↓   (pauses)↓ (runs)↑       G4 = G5                G4 = G5 
Group 4         ○×       ○○      (pauses) G2 = G4,        (pauses) G2 = G4, 
              (pauses)↓ (runs)↓    (pauses)↓ (runs)↑     G2 = G5, G4 = G5        G2 = G4, G4 = G5 
Group 5          ××       －○          (runs) G2 = G4,          (runs) G2 = G4, 
(pauses)↑ (runs)↓    (pauses)→ (runs)↑    G2 = G5, G4 = G5        G2 = G5, G4 = G5 
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Table 8.3[2]. 
Summary of the Analyses on Fluency by Groups 3, 4 and 5 
Improvement                            Group difference 
                   posttest 1        posttest 2               posttest 1              posttest 2 
Group 3          －×       ○－          G3 = G4, G3 > G5,        G3 = G4, G3 = G5, 
(pauses)→ (runs)↓   (pauses)↓ (runs)→      G4 > G5                G4 = G5 
Group 4         ○×       ○－     (pauses) G3 = G4,         (pauses) G3 = G4, 
              (pauses)↓ (runs)↓    (pauses)↓ (runs)→   G3 < G5, G4 < G5         G3 = G5, G4 = G5 
Group 5          ××       －－         (runs) G3 = G4,           (runs) G3 = G4, 
(pauses)↑ (runs)↓    (pauses)→ (runs)→    G3 = G5, G4 = G5         G3 = G5, G4 = G5 
 
pauses not being longer than at the pretest. However, there was no difference between group 3 and 
group 4. 
 
Accuracy. Looking at posttest 2 through comparisons between group 2, group 4 and the 
control group in Table 8.3[3], although group 2 and the control group produced target forms more 
correctly than at the pretest, the degree of the improvement in accuracy by group 2 was larger than 
by group 4 and the control group. As Table 8.3[4] illustrates, comparisons between group 3, group 
4 and the control group revealed that, although group 3 and the control group produced target forms 
more correctly than at the pretest, the degree of the improvement in accuracy by group 3 was larger 
than by group 4 and the control group.  
At posttest 1, on the other hand, the comparisons between group 2, group 4 and the control 
group in Table 8.3[3] showed that, although no groups performed better than at the pretest, group 2 
and group 4 both were more accurate than the control group. There was no difference between 
group 2 and group 4. Meanwhile, the comparisons between group 3, group 4 and the control group 
in Table 8.3[4] revealed that, although all groups used target forms similarly to at the pretest, group 
3 and group 4 were more accurate than the control group. It may be because, unlike the control 
group, groups 3 and 4 did not produce more erroneous target forms than at the pretest. There was no 
difference between group 3 and group 4. 
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Table 8.3[3]. 
Summary of the Analyses on Accuracy by Groups 2, 4 and 5 
Improvement                            Group difference 
                   posttest 1        posttest 2               posttest 1              posttest 2 
Group 2        －－      ○－       G2 = G4, G2 > G5,      G2 > G4, G2 > G5, 
            (TF use)→ (errors)→   (TF use)↑ (errors)→  G4 > G5              G4 = G5    
Group 4          －－      －－ (TF use) G2 = G4,      (TF use) G2 > G4,  
           (TF use)→ (errors)→   (TF use)→ (errors)→ G2 > G5, G4 > G5      G2 > G5, G4 = G5     
Group 5          －－      ○－    (errors) G2 = G4,       (errors) G2 = G4,     
 (TF use)→ (errors)→   (TF use)↑ (errors)→ G2 = G5, G4 = G5      G2 = G5, G4 = G5  
 
Table 8.3[4]. 
Summary of the Analyses on Accuracy by Groups 3, 4 and 5 
Improvement                            Group difference 
                   posttest 1        posttest 2               posttest 1              posttest 2 
Group 3        －－      －○       G3 = G4, G3 > G5,      G3 > G4, G3 > G5, 
            (TF use)→ (errors)→  (TF use)→ (errors)↓   G4 > G5              G4 = G5    
Group 4          －－      －－ (TF use) G3 = G4,      (TF use) G3 = G4,  
           (TF use)→ (errors)→   (TF use)→ (errors)→ G3 > G5, G4 > G5      G3 = G5, G4 = G5     
Group 5          －×      ○－     (errors) G3 = G4,       (errors) G3 < G4,     
 (TF use)→ (errors)↑   (TF use)↑ (errors)→ G3 = G5, G4 = G5      G3 < G5, G4 = G5  
 
The greater effectiveness of either repetition or noticing in the sessions than neither can thus 
be confirmed in the following cases: 
(1) As for fluency in the same task at the posttest, all groups showed evidence that 
proceduralization had been facilitated, and repetition produced a difference from the control 
group.  
(2) As for fluency in a new task at the posttest, although no groups showed evidence that 
proceduralization had been facilitated, noticing produced a difference from the control group. 
(3) As for accuracy in the same task at the posttest, group 2 and group 3 showed improvement and 
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thus the greater effectiveness of either repetition or noticing than doing neither. 
(4) As for accuracy in a new task at the posttest, although group 2 and group 3 did not show any 
improvement, either repetition or noticing produced a difference from the control group. 
  
8.4  Three Major Points Suggested by the Findings 
These findings suggest three major points. The first point is the importance of repetition in 
the training sessions to cause improvement in fluency and accuracy. The Repetition group and the 
No-Repetition group both showed improvement in fluency in the same task at the posttest. The 
reason for such improvement could be that doing the same task may assist language performance if 
“part of the work of conceptualization, formulation and articulation carried out on the first occasion 
is kept in the learners’ memory store and can be reused on the second occasion” (Bygate, 2001, p. 
29); or, a speaker’s attention to a chunk in declarative module can be freer, and the speaker may be 
able to fluently or accurately retrieve the chunk. However, the greater improvement in fluency of 
the Repetition group from the pretest seen in Tables 7.3.1[1](1)(2) and 7.3.1[2](1)(2), and the 
greater improvement in accuracy of the Repetition group from the pretest and more accuracy of the 
Repetition group than the No-Repetition group seen in Tables 7.4.1[1](1)(2) and 7.4.1[2](1)(2) can 
indicate the greater effectiveness of task repetition in the sessions for fluency and accuracy in doing 
the same task after the sessions. The greater effectiveness of repetition can be also found from the 
difference between Bygate (2001) and De Jong and Perfetti (2011). Whereas the participants who 
did two different tasks in the sessions in Bygate (2001) did not improve fluency in the same task, 
those who repeated the same task in the sessions in De Jong and Perfetti (2011) did improve fluency, 
even in a new task. This greater effectiveness of repetition may indicate the effect of priming, which 
is the phenomenon in which prior exposure to specific language forms or meanings facilitates a 
speaker’s subsequent language production (Trofimovich & McDonough, 2011). Alternatively, as 
ACT-R (Anderson et al, 2004) proposes, proceduralization is facilitated through the repetition. In 
other words, when encountering the same task, the Repetition group might not only reuse the 
conceptualization and/or formulation conducted in the previous performance but also use linguistic 
knowledge proceduralized through repetition by priming in the sessions. Furthermore, group 2 
produced more fluency than did the control group and more accuracy than did group 4 during the 
same task, as well as more accuracy than did the control group during a new task. Thus, it can be 
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said that output practice with repetition will be more effective for improving fluency and accuracy 
than not only no practice but also practice using different tasks. 
It was also found that repetition will have a good influence on trade-off effect. Although 
learners are likely to switch their attention to the selection and monitoring of appropriate language 
in the repeating task (Bygate, 1999), the trade-off effect between fluency and accuracy may take 
place at that moment. For example, the trade-off effect was found in the studies of Ahmadian and 
Tavakoli (2011) and Bygate (2001), and by the control group in this study, where only fluency 
improved. However, in the studies of Bygate (1996) and Lynch and Maclean (2001), both accuracy 
and fluency improved. A possible reason for such different results is the time intervals between the 
first task and second task. In the studies of Ahmadian and Tavakoli (2011), Bygate (2001) and the 
present one, the time intervals were longer: one week in Ahmadian and Tavakoli, 10 weeks in 
Bygate and four weeks in this study. On the other hand, the intervals were short in Bygate (1996) 
and Lynch and Maclean (2001): three days in Bygate, and right after the first task in Lynch and 
Maclean. These studies imply that, when the time interval between two tasks is short, trade-off does 
not occur, but when the interval is long, trade-off tends to take place. It could be because once 
learners finish conceptualization in the first task, they do not have to pay so much attention to 
conceptualization and instead have enough working memory available to attend to form or 
formulation during the second task (R. Ellis, 2005; Skehan, 1998) after the short interval. On the 
other hand, after the long interval, learners may start from conceptualization and have to pay much 
attention to it. However, it was found in this study that, even after the long four-week interval, the 
Repetition group not only improved fluency but also gained accuracy in the same task. In other 
words, when learners have repetition in the training sessions, it is possible to prevent trade-off 
effect from happening and thus improve both fluency and accuracy in doing the same task even 
with a long interval between the two dates.  
The second major point suggested by the findings in this study is the importance of noticing 
to facilitate the improvement of both fluency and accuracy. The Noticing group in this study 
improved accuracy in the same task and in a new task at the posttests, while group 3 improved 
fluency and accuracy in doing the same task. These results contrast with Bygate’s (2001) finding 
that participants did not gain accuracy in the same task. Such difference between Bygate’s study and 
the present study might be explained by his participants not having had chances for noticing in the 
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sessions whereas the Noticing group and group 3 in the present study did. This may indicate the 
effectiveness of noticing for improving accuracy in the same task. Furthermore, group 3 was more 
accurate than group 4 in the same task and than the control group in a new task. Thus, it can be said 
that output practice with noticing before the following task in the sessions will be more effective for 
improving fluency and accuracy than not only no practice but also practice by doing the second task 
soon. Practice by pushed output steadily promotes procedural knowledge via declarative knowledge 
(Anderson, 1983; de Bot, 1996), and paying attention to form is an integral part of this process 
(Philp & Iwashita, 2013). According to ACT-R (Anderson et al, 2004), one of the stages through 
which the learning of ACT-R develops is the procedural stage; here, learners experience 
proceduralization by executing production rules repeatedly in the production system, and the step to 
retrieving a language form from the declarative module into the retrieval buffer is related to 
executing production rules and experiencing proceduralization. Learners should then be conscious 
of a particular language form in order for the form to be retrieved from the declarative module and 
used in performance. Therefore, the greater effectiveness of noticing for accuracy and fluency 
found in this study supports the view that noticing gives learners more opportunities for paying 
attention to, raising consciousness of and/or accessing declarative knowledge stored in the 
declarative module. 
It was also found that some explicit intervention will be necessary to encourage learners’ 
noticing. When producing output, it is natural for learners to pay attention to meaning at first, and it 
is not clear “to what extent learners notice anomalies (gaps or holes) in their language production as 
a consequence of trying to formulate meaning” (Philp & Iwashita, 2013, p. 354). Furthermore, 
learners’ consciousness of a particular language form does not always lead to the retrieval of the 
form from the declarative module. It is because learners’ noticing of the gaps or holes does not take 
place without the relevant and explicit knowledge (Ellis, 2007), and neither does the filling in of 
such gaps or holes. In other words, chances not only to notice the gaps or holes but also to fill in 
them by using declarative knowledge will be necessary to facilitate the retrieval of the form from 
the declarative module. Therefore, what they do after the noticing is more important than merely 
noticing grammatical gaps or holes through output. The key is for learners to address and correct 
the linguistic problems noticed during the process of producing their output. It is because when 
learners make the modifications, they stretch their interlanguage (IL) to meet communicative needs 
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(Swain, 1998). The process of output itself may promote noticing and enable learners to control and 
internalize linguistic knowledge (Swain, 1995), and output is not simply an outcome of learning but 
an active part of the entire learning process (Gass, 1997). However, it is reported by experimental 
studies that it is very difficult to develop communicative tasks that promote pushed output 
(Nobuyoshi & Ellis, 1993; Swain & Lapkin, 1998) partly because learners have limited control over 
the linguistic demands of the task by themselves (Shehadeh, 2002). Ortega (1999) also argued that 
learners with incorrect IL representations may not be able to benefit from extra time alone without 
appropriate L2 assistance. If so, they need chances and/or help to gain control over the linguistic 
demands. The findings of previous studies also suggest a need for some kind of teacher intervention 
during a communicative task which may help attract learners’ attention to morphosyntactic or less 
salient forms (Leeser, 2004; Williams, 1999). Actually, the Noticing group in this study was given 
not only chances to reflect on their production and use their declarative knowledge by themselves 
but also feedback to help them notice and correct errors through metalinguistic knowledge by the 
instructor in the sessions. As seen from many studies which found the effectiveness of feedback on 
revision and a new writing (Bitchener & Knoch, 2008, 2010; Chandler, 2003; Ferris & Roberts, 
2001; Sheen, 2007), the Noticing group was more accurate than the No-Noticing group at the 
posttests. Consequently, the Noticing group might have got practice in retrieving language forms 
from the declarative module into the retrieval buffer and experienced proceduralization. Such 
practice might then have influenced their repeatedly retrieving declarative knowledge of the FMC 
(form-meaning connection) in the following sessions. Therefore, when they undertook the same 
task at the posttest, both processes of conceptualization and formulation might have been boosted, 
engendering more fluency and accuracy. In addition, when they undertook a new task at the posttest, 
the process of formulation might have been boosted, engendering more accuracy. In other words, 
learners should have chances of explicit instruction to restructure old knowledge through filling in 
the gaps and/or acquire new knowledge through filling in the holes.  
The last major point suggested by the findings in this study is that repetition and noticing 
should both be given in the sessions to facilitate improvements in fluency and accuracy rather than 
giving learners either repetition or noticing. In the present study, the Repetition group improved 
accuracy on a new task when they were given chances for noticing, and the Noticing group did so 
when they were given repetition. Furthermore, group 1 improved fluency and accuracy in both 
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posttests; however, neither group 2 nor group 3 could improve accuracy in a new task. In addition, 
group 1 was more fluent in the same task and more accurate in a new task than group 2 and group 3. 
The comparison between this study and the studies of Date (2013) and Date and Takatsuka (2013), 
which used the same procedure as the present study, also highlights the effectiveness of the 
combination of repetition and noticing. Although the Repetition group in this study did not show 
evidence that proceduralization had been facilitated in a new task and manifested a decrease in 
fluency, the Repetition group in Date (2013) and Date and Takatsuka (2013) did not show any 
decrease in fluency. This difference may come from the fact that, whereas the Repetition group in 
Date (2013) and Date and Takatsuka (2013) had both task repetition and noticing, the Repetition 
groups in this study included both group 1 with repetition and noticing and group 2 with repetition 
only. Thus, group 2 might have dragged down the Repetition group as a whole and produced the 
decrease in fluency. This may indicate the effectiveness of noticing on improving fluency. Two 
other studies also suggest the possible effectiveness of the combination of noticing and repetition 
for improving accuracy. One is the study of Wendel (1997), in which monitoring during a task with 
form-focused instruction given immediately before L2 production led to improved accuracy. The 
other is the study of Nassaji (2011), in which repetition following recasts produced a positive effect 
on the accuracy of the target forms. Nassaji also argued that repetitions of the correct forms may 
indicate that a learner has become aware of the correct form, and repairs in the form of repetition 
provide the learner with an opportunity to practice the target form, which can then enhance its 
retention and learning.  
 
According to ACT-R (Anderson et al., 2004), proceduralization requires many encounters 
with the same items to implicitly facilitate learners’ construction of new production rules and/or 
compilation and quicker retrieval/usage of existing rules. De Jong and Perfetti (2011) also 
suggested that task repetition led to repeated use of sentence structures with repeated words, 
resulting in proceduralization of phrase building and the transfer of fluency improvement to a new 
task. However, such encounters may not always guarantee the making of a new rule, unless learners 
notice the items. It is because there is a relationship between noticing a form and frequent 
processing of the form (Schmidt, 2001). Frequent processing of a form will lead to noticing the 
form, and more frequent processing of the form after noticing will lead to proceduralization of the 
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form. Therefore, repeating what learners have noticed is good practice for facilitating 
proceduralization. It is because they retrieve a language form from the declarative module into the 
retrieval buffer and execute production rules repeatedly in the production system. Of course, before 
repeating, the learners should be given opportunities to notice the gaps between the form and their 
IL, and then to fill in those gaps, i.e., to correct their errors. Such flow of practice by pushed output 
will steadily promote procedural knowledge via declarative knowledge (Anderson, 1983; de Bot, 
1996). In other words, noticing a form during task repetition and frequent encounters with the form 
through the practice of task repetition are necessary for proceduralization to take place and for 
fluency and accuracy to improve. 
This study showed several instances of the greater effectiveness of repetition, noticing and 
the combination of both in the training sessions for improving fluency and accuracy from the pretest 
and/or generating greater fluency and accuracy than no-repetition, no-noticing, neither of them 
and/or no practice in doing the same task and/or in a new task after the sessions. As De Jong and 
Perfetti (2011) pointed out, the long-term effect on the increase in fluency cannot be explained by 
lexical and structural priming or by planning and attentional resources, so the effect must be 
attributed to changes in the students’ underlying knowledge and processing. Since the same task 
was conducted four weeks after the pretest in this study, the aggregated results of these three 
hypotheses may indicate that proceduralization of linguistic knowledge occurred in this study. 
According to R. Ellis (2005), evidence for some change in the learner’s linguistic knowledge 
representation can be found in the followings.  
(1) the learner’s use of some previously unused linguistic forms  
(2) an increase in the accuracy of some linguistic forms that the learner can already use  
(3) the use of some previously used linguistic forms to perform some new linguistic functions or 
in new linguistic contexts  
(4) an increase in fluency  
Each item illustrates a change in underlying cognitive mechanisms. Such changes in underlying 
cognitive mechanisms represent proceduralization of linguistic knowledge (De Jong & Perfetti, 
2011). Specifically, the increase in accuracy in the same posttest found in the present study is 
related to items (1) and (2). The increase in accuracy in a new posttest is related to (3). Finally, the 
increase in fluency in the same posttest and a new posttest is related to (4). In other words, 
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proceduralization of linguistic knowledge in a speaking task may take place through the opportunity 
to notice erroneous forms after the first performance and then soon undertaking the next task. How 
much proceduralization has been facilitated, that is, how much fluency and/or accuracy improves in 
doing the same task and/or a new task, will then be evident in the task undertaken after the noticing: 
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9.  Conclusion 
 
     Through this study, the following points became clear: 
 
(1) The combination of repeating the same task and noticing forms before repeating the same task in 
the sessions produced the increases in fluency and accuracy in the same task and in the new task. 
In addition, the greater effectiveness of this combination was found in fluency in the same task 
and accuracy in a new task at the posttests.  
 
(2) The greater effectiveness of giving either task repetition or chances to notice than giving neither 
of them was evident in the same task through the improvements in accuracy. 
 
(3) The greater effectiveness of practicing narrative tasks in the training sessions than no practice 
was evident: in doing the same task, the Repetition group showed more improvement in fluency 
as well as being more accurate than the control group, and the Noticing group showed more 
improvement in fluency as well as being more accurate than the control group; and, in doing a 
new task, the Repetition group showed less decrease in fluency as well as being more accurate 
than the control group, and the Noticing group showed less decrease in fluency and accuracy as 
well as being more fluent and accurate than the control group. 
 
Furthermore, it also became clear that explicit attention to forms after the first task enabled learners 
to pay attention to those forms during the ensuing speaking task. In this study, two explicit ways 
were used to facilitate learners’ paying attention to forms: (1) giving them time to monitor their 
errors by themselves, and (2) giving teacher feedback on the errors that the learners had not noticed 
themselves and correcting them as well as giving feedback on the forms they had corrected so that 
they could confirm their understanding of the forms. These measures worked well enough to cause 
learners to pay attention to forms during the ensuing speaking task and resulted in more accuracy 
and fluency. 
There are also two implications from this study. First is the importance of output practice 
with some intervention to facilitate proceduralization efficiently. Output plays a vital role in fluency 
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development, noticing and syntactic processing (de Bot, 1996; Gass, 1997; Skehan, 1998; Swain, 
1995), and for cementing new knowledge, the restructuring of old knowledge and the 
proceduralization of existing knowledge (Philp & Iwashita, 2013), which are aspects of language 
acquisition. In other words, noticing (and syntactic processing) is related to acquiring new 
knowledge and the restructuring of old knowledge, while fluency development is related to the 
proceduralization of existing knowledge. Therefore, from a pedagogical perspective, teachers 
should give learners chances to produce output in “the use of tasks primarily to activate, stretch and 
refine current IL (interlanguage) resources and processing capacities (language-activating/fluency 
stretching tasks) and the use of tasks primarily to enable new form-meaning connections to be made 
(knowledge-constructing tasks)” (Samuda, 2001, p. 121). However, there is a distinct possibility 
that learners will have neither, or only one, of noticing and fluency development by simply doing 
output tasks. That is shown by the result of group 4 in that they performed worse than group 2 and 
group 3. In other words, giving learners interventions such as task repetition and/or chances to 
notice can be good ways to give learners either fluency stretching tasks or knowledge-constructing 
tasks, or both.   
The second implication is the importance of continuous output practice. As Park (2010) 
argued, it may be too ambitious to expect target-like performance after 5 to 15 minutes of planning 
time and then doing output tasks. It may be also hard to expect learners to speak fluently after 
practicing output tasks just a couple of times. It is because IL development requires long-term, 
internal restructuring (Lightbown, 1985; McLaughlin, 1990). Previous studies, such as Bygate 
(2001), found that learners performed more accurately in the same task at the posttest. This was 
supported in this study, and even the control group performed more accurately and more fluently. A 
possible reason for their better performance is that, once learners finish conceptualization in the first 
performance, they do not have to devote so much attention to conceptualization in the second 
performance and instead devote more attention to formulation (R. Ellis, 2005). However, the better 
performance by group 1, group 2, and group 3 than the control group in the same task shows that 
continuous repetition and/or noticing in the sessions can give learners more than simply not having 
to devote so much attention to conceptualization and instead being able to devote more attention to 
formulation in the second performance. Therefore, output practice with interventions, such as task 
repetition and/or chances to notice, should be given frequently in classes. 
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9.1  Limitations and Future Research 
There are at least five limitations in this study. The first is that the way of measuring accuracy 
might not have been appropriate. The correlation between the use of target forms and the production 
of erroneous forms was used as the measurement criterion. When two groups (say A and B) used 
target forms similarly, but with group A producing a lower ratio of erroneous forms, when two 
groups produced a similar ratio of erroneous forms, but with group A using more target forms, and 
when group A used more target forms and produced a lower ratio of erroneous forms, accuracy in 
group A was adjudged to be higher. However, it was unclear whether the accuracy was truly greater 
when group A used more target forms but also produced more erroneous forms.  
The second is that the time allocated to notice the target forms and the time used to reflect on 
the noticed forms before repeating the same task or doing another task were not necessarily equal to 
the time given to the participants in group 1 and group 3. The participants who had spoken less and 
spent less time transcribing their speaking were able to have more time to notice the erroneous 
forms through self-monitoring and a native speaker’s check than those who had spoken more. Those 
participants who had spoken less and finished noticing the erroneous forms sooner were also able to 
have more time to attend to the forms before repeating the task than those who had spoken more. 
This difference in time allocated to notice the target forms and to reflect on the noticed forms before 
repeating the same task might have influenced the degree of proceduralization or the experience of 
FMCs necessary for acquiring procedural knowledge.  
The third limitation is that the forms targeted in the study were not sufficiently focused. Verb 
errors included tense, word choice and subject-verb agreement. Article errors covered all types of 
article uses. Therefore, it was not clarified whether a specific feature of a form were used 
erroneously, then the feature was noticed, and/or whether the form with the same feature were used 
erroneously repeatedly or corrected in a new task and in the same task. In the process of 
proceduralization, it is necessary for learners to experience first the FMC in an exemplar repeatedly, 
and later experience the same FMC in many exemplars repeatedly and then generalize the 
connection. A specific feature of a focused form should have been targeted in order to examine if 
task repetition can facilitate proceduralization.  
The fourth limitation is that the nature of task repetition in group 1 and group 2 was not 
necessarily the same. In each session, group 2 simply repeated the same task twice. On the other 
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hand, group 1 did the first performance, transcribed the first performance for noticing and then 
undertook the second performance. In other words, group 1 repeated the same task three times in 
each session. The different results between the two groups might have been caused by the different 
frequency of repetition of the same task, not by the opportunity to notice erroneous forms. 
The last limitation is that the different results found in this study might have been caused by 
participants’ language proficiency. For example, in the study by De Jong and Perfetti (2011), 
participants in the Repetition group spoke about the same topic three times whereas those in the 
No-Repetition group spoke about different topics three times, with both groups then having a 
posttest one week after the last session with new topics. It was found that the Repetition group 
showed improvement, but the No-Repetition group did not. This finding is different from the 
finding in the present study whereby the Repetition group did not show improvement even though 
they had chances to notice in the sessions. Through meta-analysis of both studies, it was found that 
the participants in this study had lower proficiency than those in De Jong and Perfetti (2011), shown 
by the mean length of pauses with a large sized effect (d = .89) and the length of fluent runs with a 
large sized effect (d = 1.57). Therefore, it may be suggested that when learners do not have a 
specific level of proficiency, task repetition does not necessarily facilitate proceduralization and 
improve their language skills such as fluency in a new task. The influence of learners’ proficiency 
in speaking performance is also mentioned in the area of strategic planning (Kawauchi, 2005) and 
task repetition (Lynch & Maclean, 2001). 
Considering such limitations, further research is necessary to expand the potential of task 
repetition and noticing to facilitate the proceduralization of linguistic knowledge. First, it is 
necessary to examine whether other types of activities for noticing forms, other than 
self-monitoring plus feedback, are effective, such as the study of Ahmadian and Tavakoli (2011) 
combining task repetition with careful on-line planning. Second, it is necessary to examine the 
effects of various types of output practice. One is how many times the same task is repeated in one 
practice: none in Bygate (2001), two times in the present study, three times in De Jong and Perfetti 
(2011), and six times in Lynch and Maclean (2001). Another variable is what types of task learners 
practice: different types of task, as in Bygate (2001), or the same type but a new task, as in this 
study and De Jong and Perfetti (2011). Third, it is necessary to examine the long-term effect of the 
combination of task repetition and noticing by a delayed posttest. De Jong and Perfetti (2011) gave 
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a new task as an immediate posttest one week after the last training session and another new task as 
a delayed posttest three weeks after the last training, so giving a delayed posttest might clarify 
whether the effectiveness was temporary or will be retained. 
Lastly, it is necessary to focus more on the influence of variables, such as type of target form, 
task type and learner proficiency, on the proceduralization of linguistic knowledge. According to 
Ferris and Roberts (2001), there are two types of errors, namely, treatable errors and untreatable 
errors; the same feedback on different types of errors can cause different effects. Treatable errors 
refer to the systems based on language rules and include verbs and adjectives. Untreatable errors 
refer to items which are used differently depending on the context and include prepositions and 
word omission. On the other hand, it has been pointed out that there is a possibility that feedback 
works effectively on some of these and other such errors (Bitchener, Young & Cameron, 2005; 
Ferris, 2006; Ferris & Roberts, 2001). Therefore, other forms than just verbs and articles should be 
targeted. Furthermore, a picture-based narrative task may be a cognitively demanding task which 
leaves less attention to be paid to language (Ellis, 2001; Foster & Skehan, 1996; Long, 1991; 
Williams, 2005). However, the Repetition group in this study improved fluency more than did the 
Repetition groups in De Jong and Perfetti (2011) although the English proficiency of the Repetition 
group in this study was probably lower. The Repetition group in this study produced longer fluent 
runs with less pausing for planning whereas the Repetition groups in De Jong and Perfetti produced 
longer fluent runs but with the same length of pauses or only the same lengths of fluent runs albeit 
with shorter pauses. Both studies used the same measurement criteria of fluency; however, the task 
types used (a monologue task or a narrative task; the same task or a new task) were different. Such 
differences may have affected whether or not, and to what extent, proceduralization occurred. As 
Philp, Oliver and Mackey (2006) argued, using just one type of task limits the generalizability of 
the findings of a study, so other L2 learning contexts, other language and a wider variety of task 
types need to be considered in future research. Even so, it is hoped that the findings of the present 
study will be of some use in facilitating L2 learners’ proceduralization of linguistic knowledge, 
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